Electronics 

October 2007 


UNCONFIRMED MINUTES

October 22-26 2007

Marriott Hotel
Pittsburgh, Pennsylvania USA

These minutes are not final until confirmed by the Task Group in writing or by vote at a subsequent meeting.  Information herein does not constitute a communication or recommendation from the Task Group and shall not be considered as such by any agency.

Monday October 22th 2007 (8:00am – 5:00pm Open Session):


1.0 Opening Comments 

1.1 Call to Order - The Electronics Task Group Meeting was called to order at 8:00 a.m. 


1.2 Introductions/Attendance:


The following representatives were in attendance:

(*) First Electronics Nadcap Meeting, 

(V) Voting Member, 

(AVM) Alternate Voting Member, 

(M-F) To indicate daily attendance, if not in attendance all week

Primes:    (16)

Ed Nellans



Rockwell Collins (V)

Chairperson

Philippe Pons


Airbus (V)


Vice-Chairperson

Neville Holmes 
(M-Th)

Rolls-Royce plc (V)

Alt Secretary

Nick Brenton 
(M-Th)

Goodrich Corporation (AVM)


Eric Lacourt



Thales (AVM) 

Richard Rowe 


Honeywell (V)

Laurie Storm

(M)

Honeywell (AVM)

Christian Masson


Airbus (AVM)

Dewey Whittaker


Honeywell (V)

Suzanne Steketee
(M-Th)

Ball Aerospace (V)

Kevin Connolly 
(M-Th)

Textron Defense System*
Natalie Lefevre


Safran Group (V)

Mark Bohley



Honeywell*
Richard Rumas


Honeywell*
Steve Webster
(Tu-F)

United Technologies (V)

Jeannette Plante
(Tu-Th)

NASA GSFC*
Suppliers:  (0)
PRI Staff: (2)
Judy Herilla 



Staff Engineer

Greg Blount



PRI Auditor

1.3 Routing of Attendance List

The roster was routed for updates and signatures.

1.4 Suzanne Steketee was nominated and acted as timekeeper, to help limit discussions to 15 minutes with a vote for concurrence.

1.5 Neville Holmes was nominated as secretary in Mark Whalley’s absence

1.6 Quorum was determined to be established with more than 3 qualifying voting user members present.

1.7 Chairman’s Opening Remarks:

Chairman discussed several topics to ensure all members understood their importance, including business code of ethics, speaking slowly for non-native English speakers, clear considered discussion and the use of single conversation during discussions.

Minutes from July meeting were reviewed and accepted.  

Agenda Review:

The agenda for the week was reviewed and agreed upon. Changes were made to agenda which resulted in daily timings being amended


The meeting on Wednesday was to start 15 minutes after the NMC meeting ended. 

Summary of the approved agenda:

The majority of the week would be used to develop the AC7119 Flex-Flex Rigid Checklist slash sheet. The remainder of the week would be used to start work on the AC7119 HDI Checklist slash sheet. Agenda for future activities (meeting planning) was moved to Thursday since group members were not available on Friday.

Other topics:

It was requested that members remember to speak slowly, even on the conference calls, when it is very difficult for non-native English speakers to understand.

It was decided to discuss on Wednesday after the Planning and Ops meeting, about the discussion that had been started regarding suppliers who only have ISO quality systems.

1.8 AC 7119 Flex-Flex/Rigid Checklist Discussion & Development:
Dewey Whittaker updated the meeting regarding his approach in developing the Flex outline and the work he has carried out in putting the draft document together.

A discussion point was raised on how the checklists would be used for flex only manufacturers. The current AC7119 was looked at during a Prime audit of a Flex manufacturer and certain questions are specific to Rigid only. The plan agreed to was to develop the criteria for Flex, then review the core AC7119 and see what was particular to Rigid only.

The question was raised whether or not a slash sheet was also required for AC7120.  This issue was parked to be considered later when more data was available to make a decision, as well as having more audits conducted before considering any changes.  Initially it is proposed to follow the same format as the AC7119 document.

Philippe Pons raised a concern over printed circuit audits which would combine Rigid, Flex and HDI, and the desire to keep the audits to 5 days or less.  The option of having multiple auditors to finish the audit in 5 days or less was brought up, but the Primes do not want to increase the cost of the audits at this time.  
The group agreed to consider timing issues once the scope and requirements of the slash sheet had been identified, to see if there would be any issues with the timing of the audit. 
The group began the review of the outline draft slash sheet for Flex, Flex-Rigid checklist to identify and agree to the scope of the audit.
Task Group identified potentially 54 questions that needed to be written.  The group split into 3 sub-groups and drafted the questions.

The Task Group reviewed the work of the first sub-team.
1.9 The meeting was adjourned at 5.00

Tuesday 23rd October 2007 (Open Meeting):

2.0 Came to order at 08:00am.
2.1 The group reviewed the questions developed by the second and third sub-teams. 
2.2 eAuditNet training carried out for one hour (10.30-11.30).
2.3 Lunch until 12.30.
2.4 Meeting resumed with review of AC7119 Rev C, examining what applies and what doesn’t for Flex requirements. Those that were specific to “Rigid only” or “Rigid-Flex” were marked to be moved into a slashsheet specific for those types.
This prompted comments on the AC7119 checklist and how it relates to multi-layer and single-layer boards. Some questions will not be applicable for certain designs.
Data will be collecting during the audits and any issues will be raised to the Task Group. 
2.5 Meeting adjourned at 3:45pm to allow representation at the Planning & Ops Meeting for Chair & Staff Engineer.

Wednesday 24th October 2007 (Open Meeting):

3.0 NMC Meeting 8.00 to 9.45am
3.1 Came to Order at 10:20am
3.2 AC 7119 Flex-Flex/Rigid Checklist Development Continuation
3.3 Discussion on whether the checklist should be based upon Class 2 or Class 3 requirements when audit is for Flexible manufacturers only.  Some Primes expressed concern over making it Class 3. For now, the questions were developed using Class 3, as in the core AC7119. The supplier may still make Class 2 product if this is what the customer is asking, but will be audited to show capability to do Class 3.
Action item is for Primes to collect data on whether their supplier will be capable of doing Class 3 work. Response from Primes is required prior to first conference call i.e. before Thanksgiving. Judy to send out action to the Primes and standardize on the question to be asked.

The main differences between Class 3 and Class 2 were discussed to be coupons, annular ring, testing per panel/per lot instead of sampling, and thickness measurements.
3.4 Lunch Break: 12:05 – 1:05pm

3.5 Continuation

3.6 Break 2:25 to 2:40pm
3.7 IPC-6016 based HDI Checklist Discussion & Development
3.8 Task Group identified potentially 51 questions that needed to be written.
3.9 Meeting adjourned at 4:00pm
Thursday 25th October 2007 (Open Session)

4.0 Meeting came to order at 8:00am. 

4.1 Discussion on the development of the HDI Checklist.

4.2 Ed Nellans gave a brief overview to the group on the build and construction techniques used in the manufacturing of HDI.

4.3 Lunch 12.00-1.00pm

4.4 Questions were developed by the group. The AC7119 was reviewed, and was applicable to all of HDI.
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4.5 [image: image2.emf]AC7119-3 -  Flex-Rigid_Specific.doc

Next steps discussed for AC7119 slash sheet development.

[image: image3.emf]AC7119-2 - Flex -  DRAFT.doc

AC7119 will remain core document for Printed Circuits (all types) 
AC7119/1 will be Specific Requirements for Rigid Boards 
[image: image4.emf]AC7119-1 - Rigid  Specific Questions.doc


AC7119/2 will be Specific Requirements for Flexible Boards 
AC7119/3 will be Specific Requirements for Rigid-Flex Boards 
[image: image5.emf]AC7119 CORE -  Applies to all board types.doc


AC7119/4 will be Specific Requirements for High Density Interconnect (HDI) Boards

Please refer to the attached drafts.

4.6 Primes are to discuss these drafts internally with their companies and their suppliers and provide feedback by November 30th, 2007.

4.7 Suggestion made by Dewey that Nadcap sends out a letter to the suppliers encouraging them to attend the next meeting, supplier input is urgently required.


Judy will send out a communication on behalf of the Primes to get feedback from 
Suppliers and encourage them to attend conference calls and the meeting in Rome.

Comments will be reviewed during the conference calls.

4.8 Christian suggested that a Supplier Symposium at the February meeting may facilitate getting suppliers to the meeting.  


Discussion took place on whether the Task Group required a 4th meeting in 2008. It was desired in order to finish off the slash sheets, test the timing with a pilot audit, and to make significant progress on Cables & Harness in order to have all the ETG checklists done in 2008. 

Dates discussed were possibly 4th week April or 2nd or 3rd week May, Colorado and Clearwater Florida suggested.  To be determined 
4.9 A group discussion was held to plan out the next steps of the Task Group. Please see attached for dates and actions to be taken. 


[image: image11.emf]AC7119-4 HDI  specific.xls



Webex Meetings
Call-in / webex Info will be sent out prior to the meetings.

Dec3 – 10.00 EST-HDI/Flex discussion 
Dec17 - 10.00 EST- HDI/Flex discussion


4.10 Audit Handbooks and Supplier Merit criteria to be reviewed at Friday’s meeting.


4.11 Discussion regarding mandating of checklists and flow down to suppliers took place.

4.12 Meeting closed at 4:15pm
Friday 26th October 2007 (Open Session)

5.0 Meeting came to order at 8:00am. 

5.1 AQS Liaison report out. Concern over Prime flow-down of AS9100. Primes with shared suppliers do not want to be the first to require AS9100.  

5.2 Discussion of Cable and Harness. The work of Richard Rumas was reviewed in relation to the Cbales & Harness checklist. Honeywell asking their Primes, such as Airbus, to standardize what is wanted.

IPC-A-620 is a good starting point. Start with acceptability standards, then get into 

manufacturing process.  We may need to initially limit the checklist if there is too much 

variation between Primes, IPC-A-620 is not broad enough in scope.

It was felt by the Task Group that Cables & Harness have played apart in many 

Failures, such as with connectors, crimping, not proper lengthening, and stress relief.

The discussion of Class 3 and Class 2 was raised, in relation to flow-down to suppliers. A comment was raised to make it based upon application, but many times suppliers are not aware of the final application.

5.3 The AC7119 Handbook was updated to include more detailed information on comments.

5.4 The meeting was adjourned at 5:00pm.
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AUDIT

CRITERIA


161 Thornhill Road

Warrendale, PA  15086-7527

 

Nadcap


AUDIT CRITERIA FOR


ELECTRONICS


Flexible Printed Boards 






PRI    AC7119 Rev C – Printed Circuit Board 






1.0 SCOPE


This checklist supplements PRI AC7119. This checklist shall apply to suppliers seeking Nadcap accreditation engaged in fabrication of flexible and flex/rigid printed boards working to IPC 6013 Class 3 standards as a minimum for flexible and rigid-flex printed boards or as directed by customer. Certification is valid only when valid quality system is verified.  

2.0 GENERAL 

		2.1 

		Is the supplier capable of, and able to demonstrate compliance to the requirements of IPC-6013 Class 3 (High Performance, High Reliability)? 

For checklist development, assuming Class 3. If need to later, can separate Class 3 requirements into a supplemental.  

Primes to collect data. On Prime Supplier list, indicate which suppliers are Class 3 and which are Class 2. 




		YES  NO





		2.2 

		
Is there objective evidence of compliance with acceptance testing (Acceptance Testing and Frequency Table 4.3 of IPC-6013)





		YES  NO



		2.3 

		Is there objective evidence of acceptance test results (Acceptance Testing and Frequency, Table 4.3 of IPC-6013)

		YES  NO



		2.4 

		Is there a procedure which defines handling methods to minimize flexure during transit between operation points?




		YES  NO





		3.0 

		Laminate Material

		



		3.1 

		Is there a procedure for the selection and control of laminate material to meet the customer requirement?

Note: Could be flow down of IPC-4202 – looking for correct choice of material, evidence of equivalency. Europe may not be following IPC-4202

		YES  NO





		4.0 

		Material

		



		4.1 

		Is there a procedure for the control of coverlayer material to meet the customer requirement?

		YES  NO



		4.2 

		Is there a procedure for the control of cover film material to meet the customer requirement?

		YES  NO



		4.3 

		Is there a procedure for the control of of covercoat material to meet the customer requirement?

		YES  NO



		4.4 

		If used, is there a documented procedure for LPI covercoat for imaging?




		YES  NO  N/A



		4.5 

		If bonding materials, stiffeners or external heat sinks are used, is there a procedure for control to meet the customer requirement?  

Audit notes: Reference to IPC-4202, IPC-4203, IPC-4204 and IPC-4562 in IPC-6013.

		YES  NO  N/A



		4.6 

		If used, is there a procedure for the control of photoimageable dielectrics to meet the customer requirements?




		YES  NO  N/A



		4.7 

		Is there a procedure for the metal coatings as identified by IPC-6013, Par. 3.2.6.9 (rhodium) (spell it out) 


NOTE: Do not leave this here in Flex only, add a Rhodium section it to the next Rev of the core document – AC7119

		YES  NO



		4.8 

		If used, is there a procedure for use of insulating hole fill material?




		YES  NO  N/A



		4.9 

		If used, is there a procedure for the use of bonded heatsinks on the flexible circuit?   




		YES  NO  N/A



		4.10 

		Is there a procedure for edge definition of the flex printed board?




		YES  NO



		4.11 

		Is there a documented procedure that defines the reject criteria for delamination and blistering that meets customer requirements?




		YES  NO



		4.12 

		If required, is there a documented procedure that defines the coverfilm requirements as specified in IPC-6013?

Note: As required by type
Discussed: Does anyone keep the covercoat on through the process?  Yes, some do.

Need further discussion, should this be here in Flex only, or in Rigid-Flex?





		YES  NO  NA



		4.13 

		If required, is there a documented procedure for covercoat requirements as specified in IPC-6013?

Note: As required by type
Discussion:
Is  blistering of all types in covercoat a rejectable in class 3? Yes
The current requirement does not differintiate between class 2 and 3.


Need further discussion,




		YES  NO  NA



		4.14 

		If required, is there a documented procedure to address the application of stiffeners? 




		YES  NO  N/A





		5.0 

		TESTING

		



		5.1 

		Is minimum bend radius test done? 

DISCUSS, a mechanical test and AC7119 has only electrical test




		YES  NO  



		5.2 

		If required, is there a procedure for flexible endurance testing to meet customer requirements?




		YES  NO  NA



		5.3 

		If required, is bond adhesion testing performed to meet customer requirements?

Audit Note: Section 3.6 is qual specific



		YES  NO  NA



		5.4 

		Is there a documented procedure which defines the plated-through hole integrity requirements ?
AUDIT HANDBOOK: this applies to rigid-flex only - type 3 and 4, refer to IPC-6013, figure 3-13 



		YES  NO  NA



		5.5 

		If required by customer, is there a procedure for rework simulation?

Audit Note: DISCUSS Only for types 2,3 and 4  table 4-1
Test frequency–4-4  two coupons per month
6013 Par. 3.8



		YES  NO  NA





		6.0 

		Environment Requirements

		



		6.1 

		If required by customer, is there a procedure for moisture and insulation resistance testing?


NOTE: For class 3 – two coupons per month. Class 2 – per quarter

		YES  NO  NA



		6.2 

		Is there a procedure for dielectric withstanding voltage?



NOTE: For class 3 – two coupons per month. Class 2 – per quarter

		YES  NO 





		7.0 

		Special Requirements

		



		7.1 

		If there is a customer requirement, is there a procedure for outgassing testing?

Audit note: procedure versus acceptance criteria



		YES  NO  NA



		7.2 

		If there is a requirement to constrain the thermal expansion in the planar directions, is testing for the CTE performed by the strain gauge method unless otherwise specified by the customer?

Audit Note: IPC-6012 3.11.6



		YES  NO  NA



		7.3 

		If tacking is performed, is there a procedure for Tacking of B-stage or coverlayer to the base laminate?


		YES  NO  NA



		7.4 

		Are there process controls to minimize flexure of the material during the plating process?

Audit Note: control of agitation, distance on the mechanical stroke of the flight bar



		YES  NO





		8.0 

		Packaging 

		



		8.1 

		Is there a procedure which defines packaging methods to minimize flexure and prevent damage during shipping?




		YES  NO





		9.0 

		Contouring



		N/A




		9.1 

		If used, Is there a procedure for Water jet including control of programs?



		YES  NO  NA



		9.2 

		If used, Is there a procedure for Laser including control of programs?



		YES  NO  NA



		9.3 

		If used, Is there a procedure for Steel rule dies or dedicated die fixtures?

		YES  NO  NA



		9.4 

		Is there a procedure for fixturing to allow for measurement during final inspection?

For Flex and RIGID Flex (discussed flex only, rigid flex come in as pallet, already fixed)

		YES  NO





		10.0 COMPLIANCE




		



		There shall be a minimum of (1) job audit completed for this compliance section.  As many job audits shall be performed as needed to cover the full scope.  



                    Additional jobs shall be identified by process segment.




		



		10.1 Job 1 Identity (Info)



		



		10.1.1 Purchase Order Number: ____________________________________

10.1.2 Customer (and Prime, if known): ______________________________

10.1.3 Part Number: ______________________________________________

10.1.4 Part Description:____________________________________________

10.1.5 Date of Job and Job Number:___________________________________

10.1.6 Material Type(s):____________________________________________

10.1.7 Customer Specification:______________________________________

10.1.8 Process Segment: __________________________________________

10.1.9 Comments: _______________________________________________



		





		11.0 

		GENERAL




		ALL





		12.0 

		FINAL VALIDATION




		N/A
ALL



		12.1 

		Are there quality records for the parameters of the product (e.g. length, width, thickness, final finish, hole sizes, hole quantities where appropriate, part number, lot number, serial number, panel position, date code, etc.)?




		YES  NO




		12.2 

		Is there objective evidence of test results (Acceptance Testing    
and Frequency Matrix, Table 4-3 of IPC-6013)?




		YES  NO






PRI operating procedures provide that "This report is published by PRI to advance the state of technical, engineering, and quality sciences.  The use of this report is entirely voluntary, and its applicability and suitability for any particular use, including any patent infringement arising therefrom, is the sole responsibility of the user."


PRI invites your written comments and suggestions.


Copyright 2006 Performance Review Institute


All rights reserved. t-frm-15, 2-Feb-06

10/30/2007              Printed in U.S.A
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PRI    AC7119 Rev C – Printed Circuit Board 






1.0 SCOPE


This checklist shall apply to suppliers seeking Nadcap accreditation who are engaged in fabrication of printed circuit boards working to IPC 6012 Class 3 standards.  Certification is valid only when valid quality system is verified. 


The purpose of this Audit Criteria is to provide a means to verify and document that systems are in place to control the process and that the process procedures are being followed. 


The Nadcap Electronics Task Group recognizes quality systems approvals as pre-requisite in accordance with Nadcap NOP-002. If the supplier has been audited and has an approved quality system in accordance with the requirements of Nadcap NOP-002, then no further assessment for quality systems will be required. 



Although specific Audit Criteria for evaluation of the general quality system is not included within the text of this checklist, the quality system requirements do form a part of the standard used in the Nadcap Electronics Accreditation program.  As such, auditors may identify and record nonconformances related to the quality system.  The supplier must address these nonconformances in order to obtain Nadcap Accreditation.  

2.0 GENERAL INSTRUCTIONS


2.1 Instructions for the Auditor


In completing this assessment, auditors are instructed to respond with a “Yes” or “No” to address compliance with each statement of requirement.  For any negative responses, the auditor must clearly indicate in the Nonconformance Report (NCR) if the “No” reflects noncompliance with respect to existence, adequacy, and/or compliance.  Existence relates to evidence of a documented procedure or policy, adequacy relates to the completeness of the procedure or policy and compliance relates to evidence of effective implementation.


The auditor must verify the list of procedures provided by the supplier at the time of the audit.  Any corrections or updates to the list must be identified using notes inserted at the applicable criterion.


All negative responses require a NCR or explanation. Not Applicable (N/A) responses do not require an explanation unless otherwise noted.


The audit results shall not include any customer proprietary and/or ITAR/EAR information as any Nadcap User may view it.  When proprietary and/or ITAR/EAR information is evident, the auditor must clearly note this information in the applicable area.


2.2 Instructions to Supplier to Be Audited


2.2.1 Prior to the Audit



The supplier must have completed a self-audit to AC7119 in preparation for this audit. 


NOTE: The location and identification (name of procedure and paragraph number, where needed) of all applicable documentation must be indicated on the self-audit form.  This will greatly expedite the audit and avoid the expense of additional audit days.


Performing a thorough, objective self-audit against each question in the checklist is the critical first step in the Nadcap accreditation process.  This can significantly reduce the number of findings issued by the auditor and the time required to achieve accreditation.  All nonconformances should be corrected prior to the actual audit. Nonconformances of a technical nature found during the actual audit will, at the Task Group’s discretion, require a follow-up audit at the supplier’s expense. 



Supplier to forward the following to the assigned auditor, as directed by PRI, 30 days prior to the scheduled audit:


a. Original Self-Audit


The self-audit is to be completed with the related document name(s)/procedure number(s) marked next to checklist question where applicable.



b. Quality Control Manual


Quality control manual (current uncontrolled copy which auditor will return to supplier on request).



c. List of Purchased Services


List of purchased services, including names(s) of supplier(s) for calibration, processing, testing, chemical analysis, etc.


d. List of Specifications


List of processing specifications (military, government, industry and customer) that supplier is working to.


e. Master List of Procedures 

2.2.2 During the Audit


The supplier shall provide for an in-briefing with the auditor.  Key members of the applicant's staff should attend the in-briefing so the audit purpose, methods and assessment processes can be discussed.  These may include the quality manager, internal audit personnel and others as deemed necessary by the auditor or supplier.


Working space for the auditor with desks or tables, chairs, telephone, etc., shall be made available.


A final out-briefing will be conducted at the completion of the audit.  Each nonconformance and observation will be reviewed at least daily and the supplier will be given the opportunity to discuss proposed corrective action or to provide any additional information.  Note:  The PRI Staff Engineers or Nadcap Electronics Task Group may, upon review, change the auditor's determination of a finding.


The following information needs to be accessible upon the auditor’s arrival on-               site:


Schedules



Schedule of calibrations, production, internal audits, compliance audits, system accuracy tests, and solution analysis.


List of Personnel




List of quality personnel by process


List of Trained Personnel



List of trained processing personnel by process and date planned for requalification


List of Customers



List of customers for which supplier is approved


Statistical Techniques Program



Statistical Techniques Program or Statistical Process Control (SPC) time/line implementation plan


Organization Chart with Names


2.2.3 After the Audit



In accordance with Nadcap procedures, the supplier has 21 calendar days from the time the auditor submits the audit to submit a corrective action plan, identify effective dates for each NCR and when applicable, objective evidence.  This response shall be entered directly into PRI’s Electronic Database. The response must address the root cause of the nonconformance from a systems management approach, the immediate action taken to resolve the discrepancy and the actions taken or to be taken to preclude recurrence.  

PRI staff or the Nadcap Electronics Task Group (ETG) may, after review of the audit report, require additional information or may find cause to issue additional findings.  Note:  Final authority over the audit report, acceptability of corrective actions and accreditation recommendation rests with the Nadcap Electronics Task Group (ETG). 


2.3 Definition of Terms

IPC-T-50:  The reference document for terms and definitions used in this checklist and for the purposes of this document, these additional definitions apply:

AUTHORIZED:  By customer

COUNTERSINK:  A funnel-shaped enlargement at the outer end of a drilled hole.   A countersink is a tapered hole drilled with a wide outer portion.   


[image: image4.bmp]

COUNTERBORE:  A straight-walled enlargement, measured to a depth, at the outer end of a drilled hole.   A counterbore can refer to a cylindrical flat-bottomed hole, which enlarges another hole, or the tool used to create that feature.   
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FIFO:  First-in first-out, based upon the date or additional methodology


FIRST ARTICLE INSPECTION:  A complete, independent, and documented physical and functional inspection process to verify that prescribed production methods have produced and acceptable item as specified by engineering drawings, planning, purchase order, engineering specifications, and/or other applicable design documents

INDUCTION:  Recommended time from mixing to first use to allow cross-linking of two-part epoxy or paints.


IN PROCESS:  Parts have been accepted for processing and released to manufacturing but not yet accepted at final inspection or scrapped. In process inspections are typically "visual" (water break, uniformity, coverage, etc.) "checks" to determine if parts should proceed to the next processing step.


JOB:  All of the hardware processed to a single order control document as a lot or multiple lots with a unique control number. 


KEY CHARACTERISTICS:  The features of a material, process, or part whose variation has a significant influence on product fit, performance, service life, or manufacturability.


LEGEND:  A format of letters, numbers, symbols and patterns that are used primarily to identify component locations and orientations for convenienceof assembly and maintenance operations.  Additionally, to identify supplier vendor code, supplier vendor logo, lot traceability identification, date code of manufacture and serialization, when required by the customer. 


OUTSOURCED PROCESS:   "Outsourcing" involves transferring or sharing management control and/or decision-making of a business function to an outside supplier, which involves a degree of two-way information exchange, coordination and trust between the outsourcer and its client."  

PLAN:  A scheme or method of acting, proceeding, etc., developed in advance   with tasks, time bound, and assignments.


POLICY:  A written company philosophy on how something should be done in very broad generic terms.  The existence of a documented procedure shall satisfy the requirements for a policy.


POT-LIFE:  The length of time that a catalized resin system retains a viscosity low enough to be used in processing. Also known as “working life” or “usable life”.


PROCEDURE:   Specified way to carry out an activity or process.  When a procedure is documented, the term “written procedure” or “documented procedure” is frequently used.


SPURIOUS FOIL:  Random and/or unwanted foil 


3.0 COMPANY INFORMATION


Company Name:                                                                
Survey Date:




Division:                                                                            
Facility:




Address:                                                                            
Phone





City/State/Zip:                                                                    
Fax: ___________________


E-mail: ________________________________________

Nature of Business:





 _______________________

[  ]
In-House Products Only:
[  ]
Accepts Outside Work: 

Total # of Employees:                                               
No. of QA Personnel:




Square Feet of Work Area:                                       
No. of Shifts Worked




Contacts:
Position:


                                                                            
______





SCOPE OF SURVEY:


Comments:














LIST OF PRIME CUSTOMERS:


Prime Customers:


























REASON FOR VISIT:


[  ] Initial Audit


[  ] Reaccreditation Audit


[  ] Follow Up Audit


Corrective Action Verified:
[  ] Yes (C/A from previous audit must be verified.) 



[  ] N/A (Initial Audit)


Recurring findings from previous audit?
[  ] Yes (List the findings that are recurring: _______)



[  ] No


[  ] N/A

Surveyor's Signature: ____________________________
Date: ____________

3.1 AUDIT SCOPE 
Note:  Both "Performed On-site & and Outsourced" boxes can be marked

Process Area                                                     Performed On-Site    Outsourced

CAD/CAM 
[   ]
[   ] 


Material Control


B-Stage
[   ]
[   ]
Other Consumable Materials
[   ]
[   ]

Inner Layers



Inner Layer Photoprocess
[   ] 
[   ] 


Inner Layer Develop – Etch – Strip (DES)
[   ] 
[   ] 



Inner Layer Inspection


   [   ] 

         [   ]  



Laser Direct Imaging (LDI)


   [   ]                        [   ]


Oxide Coating / Oxide Replacement Coating
   [   ] 

         [   ]  


Material Lamination




   [   ] 

         [   ] 

Drilling:



Mechanical Drilling 


  
   [   ] 

         [   ] 


Laser Drilling                                    

   [   ]

         [   ] 



Post-Drill Cleaning
[   ] 
 

Plating:



Electroless Copper                              
[   ] 
[   ]

                       Direct Metallization                           
[   ] 
[   ]  


Electroplated Copper
[   ]
[   ]  

Pulse Reverse Plating
[   ]
[   ]

            Outer Layers




Outer Layer Photoprocess


   [   ] 

         [   ]   



Outer Layer Strip Etch Strip


   [   ] 

         [   ] 



Outer Layer Inspection


   [   ] 

         [   ]  



Laser Direct Imaging (LDI)                               [   ]

         [   ]

            Final Finishes:           



Hot Air Solder Leveling (HASL)  
[   ] 
[   ]



Fused Tin Lead  
[   ] 
[   ]



Selective Solder Strip/Plate
[   ] 
[   ]



Electroless Nickel - Immersion Gold (ENIG) 
[   ] 
[   ]



Immersion Silver 
[   ] 
[   ]



Immersion Tin
[   ] 
[   ]



Electroplated Nickel-Gold
[   ] 
[   ]



Electroplated Hard Gold (Edge Board Contacts)     [   ] 
[   ]



Electroplated Silver
[   ] 
[   ]



Electroplated Nickel
[   ] 
[   ]



Electroplated Palladium
[   ] 
[   ]



Final Plating Rinse
[   ]                        [   ]


Organic Solder Preservative (OSP)
[   ] 
[   ]


           Permanent Soldermask:



Liquid Photo Imageable (LPI)  
[   ] 
[   ]  



Dry Film Soldermask
[   ] 
[   ] 




Soldermask Develop and Cure
[   ] 
[   ] 



Legend and Marking
[   ] 
[   ] 


Final Clean 
[   ] 
[   ]  


Routing
[   ] 
[   ] 



Electrical Test
[   ]
[   ]



Final Validation
[   ] 
[   ]  


Packaging
[   ]                        [   ]  

3.2 Quality System Requirements


Identify any current approvals related to quality systems, as addressed in NOP-002


		Auditing/Certifying Agency

		Audit Criteria

		Certificate Issue Date

		Certificate Expiration Date



		

		

		

		



		

		

		

		



		

		

		

		



		

		

		

		





The Nadcap Electronics Task Group recognizes all quality systems approvals, as addressed in NOP-002.  If the supplier has been audited and approved by Nadcap or any other Nadcap recognized agency addressed in NOP-002, then no further assessment for quality systems will be required.  Although specific audit criteria for evaluation of the general quality system are not included within the text of this checklist, the requirements of NOP-002 approved quality systems do form a part of the standard used in the Nadcap Electronics Accreditation program.  As such, auditors may identify and record nonconformances related to the quality system.  These nonconformances must be addressed by the supplier in order to obtain Nadcap Accreditation.


This checklist includes process-focused criteria that test the quality system for compliance relative to Printed Circuit Boards.

		3.2.1 Is the supplier compliant with approved Quality System?



		YES NO





4.0 GENERAL 

		4.1 Is the supplier capable of, and able to demonstrate compliance to the requirements of IPC-6012 Class 3 (High Performance, High Reliability)?  

 RIGID-FLEX : would be 6013, Class 3
 FLEX – would be 6013, no class specified

		YES  NO





		4.2 If this is a reaccreditation audit, has the supplier informed PRI of any changes of ownership, location, key personnel, or quality system?



		YES  NO  N/A
ALL



		4.3 Is there a documented procedure for performing preventative maintenance activity on fabrication, test and all relevant manufacturing site facilities which includes maintenance, timing, duration, coverage, and any approved suppliers providing maintenance?



		YES  NO
ALL



		4.4 Does the configuration management system address control of electronic data transfer?




		YES  NO
ALL



		4.5 Are suppliers, used for outsourced processes, listed on the approved supplier list or customer directive?




		YES NO
ALL





		5.0 

		PROCEDURE FOR PROCESS CONTROL 




		ALL



		5.1 

		Does a documented procedure exist to monitor internal non conformances and to initiate documented root cause analysis and corrective action? 



		YES  NO




		5.2 

		Is there a documented procedure to define key process characteristics? 




		YES  NO




		5.3 

		Is there a documented procedure for introduction of new product including manufacturing and testing capabilities to meet all customer requirements?



		YES NO




		5.4 

		If requested by customer, is there a documented procedure that controls and ensures that for each new product introduction an assembly and test risk analysis is performed to identify risk mitigation actions? 



		YES  NO N/A




		5.5 

		Are there documented procedures for qualification of new materials, processes and equipment, including changes after 1st qualification?




		YES NO




		5.6 

		Is there documented procedure that controls the translation of the Part Number definition into shop floor instructions/programs, including the translation of customer Part Number to shop floor Part Number? 




		YES NO






		6.0 CAD / CAM DATA 




		N/A
ALL



		6.1 Is there a documented procedure for CAD/CAM data processing? 


   

		YES  NO




		6.2 Is there a documented procedure for prevention of unauthorized removal of non-functional lands?    



		YES  NO




		6.3 Is there a system for prevention of unauthorized tear-drop / fillet adaptation?




		YES  NO




		7.0 MATERIAL CONTROL 

  

		N/A






		7.1 B-Stage



		N/A 
ALL



		7.1.1 Is there a documented procedure for storage of materials to manage shelf life?  



		YES  NO




		7.1.2 Is there a documented procedure for the monitoring and control of humidity and temperature which includes limits and defined corrective actions?




		YES  NO




		7.1.3 If B-Stage shelf life is extended, is there a documented procedure that defines control for extension of shelf life and requires a minimum of scale flow testing to be performed to verify acceptability for use?


             

		YES  NO  NA




		7.1.4 Is there a documented procedure which addresses acclimation to the point of use environment of B-Stage material before use?




		YES  NO  




		7.2 Other Consumable Materials

		N/A
ALL





		7.2.1 Is there a documented procedure for storage of materials to manage the shelf life?



		YES  NO




		7.2.2 If shelf life is extended, is there a documented procedure which defines the controls of extension of shelf life for materials?



		YES  NO  NA






		8.0 INNER LAYERS




		N/A



		8.1 Inner Layer Photoprocess

		N/A
ALL



		8.1.1 Is there a documented procedure for inner layer photoprocess that defines the temperature and humidity control requirements with stated levels for both? 



		YES  NO




		8.1.2 Is there a documented procedure which requires the temperature and humidity levels achieved to be recorded electronicaly or by chart recorders over time? 

 

		YES  NO




		8.1.3 Is there a documented procedure for inner layer photoprocess?




		YES  NO




		8.1.4 Is there a procedure for control of airborne particulate contamination?



		YES  NO






		8.1.5 Is there a procedure that ensures hold-time is consistent with the photo-resist being used?




		YES  NO




		8.1.6 Is there a documented procedure for managing the relationship between light intensity and exposure time?




		YES NO




		8.1.7 Is there a documented procedure for removing static and contaminants from the surfaces of the tooling and imaging frame?



		YES  NO



		8.1.8 Is there a documented procedure that restricts number of uses of phototool exposure?




		YES  NO




		8.1.9 If removal of resist for reprint is performed, is there a documented procedure for resist removal? 




		YES  NO  N/A



		8.2 Inner Layer Develop – Etch – Strip (DES)



		N/A
ALL



		8.2.1 Is there a documented procedure for controlling the parameters used for resist development?



		YES  NO



		8.2.2 Is there a documented procedure for inner layer etch, which includes control of chemistries?



		YES  NO



		8.2.3 Is there a documented procedure for the stripping of resist?



		YES  NO



		8.2.4 Is there a documented procedure that defines the method of handling product post inner layer etch which minimizes risks associated with handling damage?



		YES  NO



		8.3 Inner Layer Inspection



		N/A




		8.3.1 Is there a documented procedure for etched image inspection?



		YES  NO
ALL



		8.3.2 Is there a procedure defining a trigger which initiates documented corrective action when process non-conformances are found?




		YES  NO
ALL



		8.3.3 Does automated optical inspection (AOI) capability exist within facility?

		YES  NO
RIGID/RIGID-FLEX



		8.3.4 If circuit repair is performed, is there a documented procedure for obtaining customer approval?

		YES NO N/A
ALL



		8.4 Laser Direct Imaging (LDI)




		N/A
ALL



		8.4.1 Is there a procedure for laser direct imaging?



		YES  NO



		9.0 OXIDE COATING/OXIDE REPLACEMENT COATING




		N/A
ALL



		9.1 Is there a procedure for oxide coating or oxide replacement coating?




		YES  NO





		9.1.1 Is there a maximum number of rework cycles on inner layers?




		YES  NO 



		10.0 MATERIAL LAMINATION




		N/A
ALL



		10.1 Is there a documented procedure for each lamination method?



		YES  NO



		10.2 Are lamination stack-up/lay-up processes clearly documented?


           

		YES  NO



		10.3 Is there a procedure for laminate registration verification?





		YES  NO



		10.4 If different resin systems are present, is there storage to prevent cross contamination of resins?


 

		YES  NO  N/A



		11.0 DRILLING



		N/A



		11.1 Mechanical Drilling




		N/A



		11.1.1 Is there a procedure that covers all the drilling operations including the defintion of speed and feed parameters?



		YES  NO
ALL



		11.1.2 Are stack board quantity and stack height parameters addressed?



		YES  NO


ALL



		11.1.3 Is there a documented procedure which includes registration compensation?




		YES  NO
ALL



		11.1.4 Is there a documented procedure which includes first piece inspection by x-ray verification?






		YES  NO
RIGID and RIGID-Flex, Flex only “if multilayer”. So ALL, with qualified No if flex single layer



		11.1.5 Are only engineering source files used to generate the drilling program?



		YES  NO
ALL





		11.1.6 Is there a documented procedure to address drill bit life?




		YES  NO
ALL



		11.1.7 Is there a system for detecting broken bits and verifying drill size?




		YES  NO
ALL



		11.1.8 Is there a documented procedure for determining conformance of PCB’s experiencing broken drill bits during processing and reestablishing the drill process? 



		YES  NO
ALL





		11.2 Laser Drilling



		N/A
ALL



		11.2.1 Is there a documented procedure for laser drilling?




		YES  NO



		11.2.2 Is there a documented procedure for adjusting beam focus?




		YES  NO



		11.2.3 Is there a documented procedure for power settings?



		YES  NO



		11.3 Post-Drill Cleaning




		N/A
ALL 



		11.3.1 Is there a documented procedure for resin smear removal according to customer specifications?  


                                        

		YES  NO  



		11.3.2 Is there a documented procedure for foil burr removal? 



		YES  NO  



		11.3.3 If plasma etch is used, is there a documented procedure that covers temperature ranges, bake steps and residue removal? 



		YES  NO  N/A  





		12.0 PLATING



		N/A




		12.1 General



		ALL



		12.1.1 Is there a documented procedure for maintaining racks?




		YES  NO  



		12.1.2 Is there a documented procedure for calibrating the rectifiers and checking the ripple of the rectifiers?

		YES  NO



		12.1.3 Is there a documented procedure for maintaining chemistries according to manufacturer’s specifications?




		YES  NO  



		12.1.4 Is there a documented procedure that defines a method to minimize bubble entrapment?




		YES  NO  



		Either Electroless copper OR direct metallization can be marked N/A, 
 but not both sections.  One or both of these processes must be performed at ALL plating facilities.  Any questions within sections marked “N/A” are also N/A.




		



		12.2 Electroless Copper




		N/A
ALL



		12.2.1 Is there a documented procedure for electroless copper plating?




		YES  NO



		12.2.2 Is there a documented procedure which defines the frequency for the monitoring and maintaining of the electroless copper chemistry within the plating bath?




		YES  NO



		12.2.3 Is there a system in place to verify electroless copper coverage?




		YES  NO



		12.3 Direct Metallization




		N/A
ALL



		12.3.1 Is there a documented procedure for direct metallization including the maximum waiting time between direct metallization (black hole) and copper plating?

 

		YES  NO



		12.3.2 Is there a documented procedure that assures that coating has reached cure for coating material?




		YES  NO



		12.3.3 Is there a documented procedure for controlling the viscosity of the material?


		YES  NO  



		12.4 Electroplated Copper


            

		N/A
ALL



		12.4.1 Is there a documented procedure which defines the system to verify electroplated copper thickness and uniformity? 


		YES  NO



		12.4.2 Is there a documented procedure for copper plating?




		YES  NO



		12.4.3 Is there a documented procedure to minimize oxide build-up on the cathode and anode bars?



		YES  NO






		12.4.4 Is there an established test frequency for ensuring that tensile and elongation properties are within specifications?




		YES  NO



		12.4.5 Is there a documented procedure to limit organic buildup?           




		YES  NO



		12.4.6 Is there a documented procedure which defines the frequency for the monitoring and maintaining of the electroplated copper chemistry?




		YES  NO



		12.5 Pulse Reverse Plating




		N/A
ALL



		12.5.1 Is there a documented procedure which defines the system to verify electroplated copper thickness and uniformity? 


		YES  NO



		12.5.2 Is there a documented procedure for pulse reverse plating including cycle time?

		YES  NO



		12.5.3 Is there a documented procedure to limit organic buildup?           




		YES  NO



		12.5.4 Is there a documented procedure which defines the frequency for the monitoring and maintaining the electroplated copper chemistry within the plating bath?




		YES  NO



		12.5.5 Is there a documented procedure to minimize oxide build-up on the cathode and anode bars?




		YES  NO



		12.5.6 Is there an established test frequency for ensuring tensile and elongation properties are within specifications?




		YES  NO



		13.0 OUTER LAYERS




		N/A



		13.1 Outer Layer Photoprocess



		N/A
ALL




		13.1.1 Is there a documented procedure for outer layer photoprocess that defines the temperature and humidity control requirements with stated levels for both? 




		YES  NO



		13.1.2 Is there a documented procedure which requires the temperature and humidity levels achieved to be recorded electronically or by chart recorders over time?  



		YES  NO



		13.1.3 Is there a procedure for control of airborne particulate contamination?

		YES  NO



		13.1.4 Is there a procedure to ensure hold-time is consistent with the photo-resist being used? 



		YES  NO



		13.1.5 Is there a documented procedure for managing the relationship between light intensity and exposure time?     



		YES NO



		13.1.6 Is there a documented procedure for removing static and contaminants from the surfaces of the tooling and imaging frame?



		YES  NO



		13.1.7 Is there documented procedure that restricts number of uses of phototool exposure?




		YES  NO




		13.1.8 Is there a documented procedure for removal of the resist for reprint? 




		YES  NO



		13.2 Outer Layer Strip Etch Strip



		N/A
ALL



		13.2.1 Is there a documented procedure for controlling the parameters on the stripping of the film?



		YES  NO



		13.2.2 Is there a documented procedure for the etch of copper, which includes control of chemistries?




		YES  NO



		13.2.3 If the etch resist is not used as final finish, is there a documented procedure for removal of the etch resist? 




		YES  NO  N/A



		13.3 Outer Layer Inspection



		N/A
ALL



		13.3.1 Is there a documented procedure for outer image inspection?




		YES  NO



		13.3.2 Is there a sampling plan for outer layer inspection? 



		YES  NO



		13.3.3 Is there documentation that validates the selection of inspection techniques and equipment?




		YES  NO



		13.3.4 If AOI is performed, does a documented procedure exist?




		YES  NO  N/A



		13.3.5 If AOI is performed, does the capability of electronic source files data download exist?



		YES  NO  N/A






		13.3.6 Is there a procedure defining a trigger which initiates documented corrective action when process non-conformances are found?

		YES  NO







		13.3.7 If circuit repair is performed, is there a documented procedure for obtaining customer approval?



		YES NO N/A



		13.4 Laser Direct Imaging (LDI)



		N/A
ALL



		13.4.1 Is there a documented procedure for laser direct imaging (LDI)?




		YES NO




		14.0 FINAL FINISHES



		N/A



		14.1 Hot Air Solder Leveling (HASL):




		N/A
ALL



		14.1.1 Is there a documented procedure for HASL?  




		YES  NO  



		14.1.1.1 Is the maximum permitted thermal excursions specified and is there a mechanism for tracking the number of thermal excursions?



		YES  NO



		14.1.2 Is there a procedure to obtain customer approval if the maximum number of thermal excursions specifed is exceeded (never to exceed 3 without customer approval)? 




		YES  NO  N/A



		14.1.3 Is there a documented procedure for the cleaning process after HASL?



		YES  NO






		14.2 Fused Tin Lead 




		N/A
ALL



		14.2.1 Is there a documented procedure for fused tin lead finishing?



		YES  NO






		14.2.1.1 Is the maximum permitted reflow cycles specified and is there a mechanism for tracking the number of reflow cycles?



		YES  NO






		14.2.2 Is there a procedure to obtain customer approval if the maximum number of reflow cycles specifed is exceeded (never to exceed 3 without customer approval)? 




		YES  NO  N/A



		14.2.3 Is there a cleaning process for removal of flux after fusing?




		YES  NO



		14.3 Selective Solder Strip/Plate




		N/A
RIGID, RIGID-FLEX ONLY



		14.3.1 Is there a documented procedure for controlling selective solder strip/plate?




		YES  NO



		14.4 Electroless Nickel – Immersion Gold (ENIG)




		N/A
ALL



		14.4.1 Is there a documented procedure for the ENIG finish?    




		YES  NO



		14.4.2 Is there a documented procedure establishing that chemical parameters are within the chemistry suppliers’ recommendations? 



		YES  NO



		14.5 Immersion Silver




		N/A
ALL



		14.5.1 Is there a documented procedure for immersion silver finishing?




		YES  NO



		14.5.2 Is there a documented procedure establishing that chemical parameters are within the chemistry suppliers’ recommendations?




		YES  NO  



		14.6 Immersion Tin





		N/A
ALL



		14.6.1 Is there a documented procedure for immersion tin finishing?




		YES  NO



		14.6.2 Is there a documented procedure establishing that chemical parameters are within the chemistry suppliers’ recommendations? 




		YES  NO



		14.7 Electroplated Nickel – Gold  



		N/A
ALL



		14.7.1 Is there a documented procedure for electroplated nickel-gold
finishing?




		YES  NO



		14.7.2          Is there a documented procedure establishing that chemical parameters are within the chemistry suppliers’ recommendations?  

		YES  NO  






		14.8 Electroplated Hard Gold (Edge Board Contacts)



		N/A
ALL



		14.8.1 Is there a documented procedure for electroplated gold tab?



		YES  NO



		14.8.2 Is there a documented procedure establishing that chemical parameters are within the chemistry suppliers’ recommendations? 



		YES  NO



		14.9 Electroplated Silver




		N/A
ALL



		14.9.1 Is there a documented procedure for electroplated silver finishing?



		YES  NO






		14.9.2 Is there a documented procedure establishing that chemical parameters are within the chemistry suppliers’ recommendations?  

		YES  NO  



		14.10 Electroplated Nickel




		N/A
ALL



		14.10.1 Is there a documented procedure for electroplated nickel finishing?

		YES  NO  



		14.10.2 Is there a documented procedure establishing that chemical parameters are within the chemistry suppliers’ recommendations? 

		YES  NO  



		14.10.3 If there is a requirement for hardness testing, is there traceability to The National Institute for Standards and Technology (NIST)?




		YES  NO  N/A



		14.11 Electroplated Palladium




		N/A
ALL



		14.11.1 Is there a documented procedure for electroplated


palladium finishing?




		YES  NO



		14.11.2 Is there a documented procedure establishing that chemical 
parameters are within the chemistry suppliers’ recommendations?  



		YES  NO  



		14.12 Final Plating Rinse 


 

		N/A
ALL



		14.12.1 Is there a documented procedure for final rinse which specifies final rinse conductivity requirements?



		YES  NO



		14.13 Organic Solder Preservative (OSP)





		N/A
ALL



		14.13.1 Is there a documented procedure for OSP finishing?




		YES  NO



		14.13.2 Is there a documented procedure establishing that chemical 
parameters are within the chemistry suppliers’ recommendations?  

		YES  NO  



		15.0 PERMANENT SOLDERMASK




		N/A



		15.1 General



		



		15.1.1 Is there a documented procedure for applying soldermask that ensures compliance to specifications?




		YES  NO
ALL



		15.2 Liquid Photo Imageable (LPI)





		N/A
ALL



		15.2.1 Is there a documented procedure for LPI?



		YES  NO



		15.2.1.1 Does it include a tack time and temperature for the tack cure bake cycle?



		YES  NO



		15.2.2 Is there a documented procedure for managing the relationship between light intensity and exposure time?




		YES  NO



		15.2.3 Is there a documented procedure for removing static and

contaminants from the surfaces of the image machine?



		YES  NO



		15.2.4 Is there a documented procedure that restricts number of uses of phototool exposure?




		YES  NO



		15.3 Dry Film Soldermask



		N/A
ALL



		15.3.1 Is there a documented procedure for managing the relationship 
between light intensity and exposure time? 




		YES  NO




		15.3.2 Is there a documented procedure for removing static and 

contaminants from the surfaces?




		YES  NO



		15.3.3 Is there documented procedure that restricts number of uses of phototool exposure?




		YES  NO




		15.4 Soldermask Develop and Cure 



		N/A
ALL



		15.4.1 Is there a documented procedure for soldermask develop and cure?




		YES  NO   



		15.4.2 Is there a documented procedure that defines the method of handling product which minimizes risks associated with handling damage?



		YES  NO



		16.0 LEGEND AND MARKING



		N/A
ALL



		16.1 Is there a documented procedure for the legend and marking to ensure compliance with customer requirements?



		YES  NO



		16.2 If two-part resin systems are used, is there a documented procedure for mixing?




		YES  NO  N/A



		16.3 Is there a documented procedure for curing legend and marking?




		YES NO



		17.0 FINAL CLEAN




		N/A
ALL



		17.1 Is there a documented procedure for final clean that defines cleanliness requirements?



		YES  NO



		17.2 Is there a documented procedure that defines the final clean and drying process?



		YES  NO



		17.3 Is there a documented procedure that requires handling with gloves after final clean?




		YES  NO



		17.4 Is there a documented procedure that defines the frequency of cleanliness testing?




		YES  NO





		18.0 ROUTING




		N/A
ALL



		18.1 Is there a documented procedure for final route/contour process?




		YES  NO
ALL




		18.1.1 Is cutter compensation addressed?




		YES  NO
ALL



		18.1.2 Are stack height parameters addressed?



		YES  NO
ALL



		18.1.3 Are feed and speed parameters addressed?




		YES  NO
ALL



		18.1.4 Are handling parameters addressed? 


                           

		YES  NO
ALL



		18.2 Is there a plunge point offset or double pass to minimize crazing and dust build-up?



		YES  NO
ALL



		18.3 If depth routing is performed, is there a procedure for controlled depth routing?     




		YES  NO  N/A
RIGID/RIGID-FLEX




		18.4 Is there a procedure for the countersink and counterbore process?




		YES  NO
RIGID/RIGID-FLEX



		18.5 If chamfering is used, is there a procedure for the chamfering process?



		YES  NO  N/A
RIGID/RIGID-FLEX



		18.6 If the V-groove process is performed, is there a procedure for the 
V-groove process?


		YES  NO  N/A
RIGID/RIGID-FLEX



		19.0 ELECTRICAL TEST



		N/A
ALL



		19.1 Is there a documented procedure covering all means of electrical test?



		YES  NO




		19.2 Is there a documented procedure for failure analysis?



		YES  NO



		19.3 Is there a procedure defining a trigger which initiates documented corrective action when process non-conformances are found?




		YES  NO




		19.4 Are only engineering source files used to generate the Electrical Test program?




		YES  NO



		19.5 Is there a documented procedure for High-pot-testing?


		YES  NO





		19.6 Is there a documented procedure for Impedance testing?



		YES  NO





		19.7 Is there a documented procedure for Insulation resistance testing?



		YES  NO





		19.8 If performed, is there a documented procedure for testing Buried resistance per customer requirements?




		YES  NO  N/A



		19.9 If performed, is there a documented procedure for testing functional capacitance of a circuit board?



		YES  NO  N/A





		20.0 FINAL VALIDATION




		N/A
ALL



		20.1 Is there a documented procedure for final validation?




		YES  NO



		20.2 Is there training based on IPC-A-600, or equivalent workmanship standard?





show gap analysis

		YES  NO



		20.3 Is there a closed loop method for feedback and corrective action
YES  NO
of yield results?




		YES  NO



		20.4 If there is controlled impedance testing performed, is there a

YES  NO N/A
documented procedure?



		YES  NO  N/A



		21.0 PACKAGING  



		N/A
ALL



		21.1 Is there a documented procedure for packaging to ensure compliance with customer requirements?




		YES  NO



		21.2 If specified by the customer, is there a documented procedure to manage the shelf life of finished goods in accordance to it?



		YES  NO  N/A



		21.3 If the shelf life of finished goods is not specified by the customer, is there a FIFO procedure for finished goods?



		YES  NO  N/A





		22.0 COMPLIANCE




		



		There shall be a minimum of (1) job audit completed for this compliance section.  As many job audits shall be performed as needed to cover the full scope.  



                    Additional jobs shall be identified by process segment.




		



		22.1  Job 1 Identity (Info)



		



		22.1.1 Purchase Order Number: ____________________________________

22.1.2 Customer (and Prime, if known): ______________________________

22.1.3 Part Number: ______________________________________________

22.1.4 Part Description:____________________________________________

22.1.5 Date of Job and Job Number:___________________________________

22.1.6 Material Type(s):____________________________________________

22.1.7 Customer Specification:______________________________________

22.1.8 Process Segment: __________________________________________

22.1.9 Comments: _______________________________________________



		



		23.0 GENERAL




		ALL



		23.1 Are process procedures at latest revision and available at point
of use?




		YES  NO




		23.2 Are customer-supplied documents on site and at latest revision?




		YES  NO



		23.3 Were the schedules, list of personnel, list of trained personnel, list of customers, statistical techniques program, and organization chart all on site and accessible to the auditor as per paragraph 2.2.2?




		YES  NO



		23.4 If there is writing access in downloaded programs, is there a control to prevent potential errors in the program?




		YES  NO  N/A



		23.5 Is there objective evidence that the preventative maintenance procedure is being followed?




		YES  NO




		23.6 Is all electronic data under configuration management in accordance with the documented procedure?



		YES  NO





		24.0  

		PROCEDURE FOR PROCESS CONTROL



		ALL



		24.1 

		Is the documented procedure for monitoring internal non conformances and to initiate documented root cause analysis and corrective action being followed? 



		YES  NO



		24.2 

		Is the documented procedure to define key process characteristics being followed? 




		YES  NO



		24.3 


		Is the documented procedure for introduction of new product including manufacturing and testing capabilities to meet all customer requirements being followed?  



		YES NO



		24.4 

		If requested by customer, is the documented procedure that controls and ensures that for each new product introduction an assembly and test risk analysis is performed to identify risk mitigation actions being followed?



		YES  NO N/A



		24.5 

		Are the documented procedures for qualification of new materials, processes and equipment, including changes after 1st qualification, being followed?




		YES NO



		24.6 

		Is the documented procedure that controls the translation of the Part Number definition into shop floor instructions/programs, including the translation of customer Part Number to shop floor Part Number, being followed? 




		YES NO





		25.0 CAD / CAM DATA



		N/A
ALL



		25.1 If there are modifications of the input CAD data for the etching process, are these modifications documented?




		YES  NO  N/A



		25.2 If there are modifications of the input CAD data for outer and inner photoprocess, are these modifications documented or automated?




		YES  NO  N/A



		25.3 If there are CAD/CAM changes beyond standard fabrication allowance, were they communicated to and approved by the customer, if required by customer?



		YES  NO  N/A



		25.4 Are the parameters clearly stated on the CAD/CAM instructions for material growth/shrink? 




		YES  NO



		25.5 Do the parameters for panel configuration have clearly defined origins and off-sets?



		YES  NO



		25.6 Is customer authorization for tear-drop / fillet adaptation being obtained?



		YES  NO



		26.0 MATERIAL CONTROL





		N/A



		26.1 General 




		ALL



		26.1.1 Is the lot number traceable to the traveler for all material constituting the PCB?




		YES  NO
Consider using “PB” instead of “PCB”



		26.1.2 Is the storage of different materials separated to avoid cross contamination? 



		YES  NO




		26.2 B-Stage




		Add N/A 
ALL



		26.2.1 Are there chart recorders or electronic data collection files for the temperature and humidity readings?




		YES  NO



		26.2.2 Is the environmental temperature monitored and controlled? 



		YES  NO



		26.2.3 If environmental temperature is above 5 ◦C, is humidity level monitored and controlled? 



		YES  NO  N/A



		26.2.4 Are the materials identified with expiration dates based on manufacture date?



		YES  NO



		26.2.5 Is there evidence that the shelf life of B-stage is carried out in accordance with the documented procedure?




		YES  NO



		26.2.6 If there are different resins used, are they segregated?




		YES  NO  N/A



		26.2.7 Is the prepreg storage area protected against direct UV light?




		YES  NO



		26.2.8 Is the documented procedure for acclimation of B-Stage material before use being followed?



		YES  NO  N/A



		26.2.9 If shelf life is extended, is there evidence that scale flow testing for B-Stage material control has been performed?    




		YES  NO  N/A
Might not apply for Flex, if so mark NA



		26.3 Other Consumable Materials




		N/A
ALL



		26.3.1 Is there evidence that the shelf life of materials managed?




		YES  NO



		26.3.2 If the shelf life of materials is extended, is there evidence that controls have been performed?



		YES  NO  N/A



		27.0 INNER LAYERS



		N/A



		27.1 Inner Layer Photoprocess


		N/A
ALL



		27.1.1 Are there environmental controls for temperature and humidity for photo-tooling storage and/or inspection?




		YES  NO



		27.1.2 Are there chart recorders or electronic data collection files for the temperature and humidity readings?  




		YES  NO



		27.1.3 Is the hold-time consistent with the photo-resist being used?




		YES  NO



		27.1.4 Is the relationship between light intensity and exposure time managed?


 

		YES  NO



		27.1.5 Is there objective evidence that the number of uses of the phototool film is being limited as required by the procedure?


 

		YES  NO



		27.1.6 Is dimensional accuracy of the photoplotter verified using a calibrated source?




		YES  NO



		27.1.7 Is the control and level of airborne particulate within the area as per the requirements within the documented procedure?




		YES  NO



		27.1.8 Is there evidence that the procedure for static and contaminant removal is being followed?




		YES  NO



		27.1.9 If removal of resist for reprint is performed, is it done according to procedure? 




		YES  NO  N/A



		27.2 Inner Layer Develop – Etch – Strip (DES)



		N/A
ALL



		One of the following two questions must be answered, both cannot be marked N/A






		27.2.1 If the system is not automated, are the break or set points identified for each lot through the develop-etch-strip process?




		YES  NO  N/A



		27.2.2 If the system is automated, are there defined break points or set points?




		YES  NO  N/A



		27.2.3 Are the defined handling methods being performed post inner layer etch as per the documented procedure? 



		YES  NO



		27.2.4 Is there monitoring of spray nozzles to ensure full coverage or flow?




		YES  NO






		27.2.5 Are conveyor speeds being maintained within the defined limits?




		YES  NO     



		27.2.6 Are the chemistries used for inner layer etch being controlled as per the documented procedure?



		YES  NO



		27.2.7 Are the parameters used for resist development being controlled according to the documented procedure?



		YES  NO



		27.3 Inner Layer Inspection



		N/A




		27.3.1 Is there inspection for underetch or overetch throughout the panel area?



		YES  NO 
ALL



		27.3.2 Is Automated Optical Inspection (AOI) used to verify that the established parameters have been met to show process control?




		YES  NO
RIGID/RIGID-FLEX




		27.3.3 Are line width and space parameters controlled? 



		YES  NO
ALL



		27.3.4 Is there a closed loop method for feedback and corrective action
of yield results?




		YES  NO
ALL



		27.3.5 Were only Engineering source data files used to generate the AOI program?




		YES  NO
RIGID/RIGID-FLEX



		27.3.6 If there is circuit repair performed, is there objective evidence of authorization from the customer?



		YES  NO  N/A
ALL



		27.4 Laser Direct Imaging (LDI)



		N/A
ALL



		27.4.1 Is the procedure for laser direct imaging being followed?




		YES  NO



		27.4.2 Are the programs used for LDI verified from traveller instructions?




		YES  NO





		28.0 OXIDE COATING/OXIDE REPLACEMENT COATING




		N/A
ALL



		28.1 Is there monitoring of the copper reduction through the oxide process?




		YES  NO



		28.2 If oxide coating/oxide replacement coating repair has been performed was the limitations on the maximum number of reworks adhered to?




		YES  NO N/A



		29.0 MATERIAL LAMINATION




		N/A




		29.1 Where custom-machining on copper layers occurs and thickness is greater than 0.0014 inches (34.3µm), are procedures in place for prevention of spurious foil prior to lamination?




		YES  NO  N/A
ALL



		29.2 Are the temperature profiles traceable to each lot processed through lamination either through chart or electronic data records?




		YES  NO
ALL



		29.3 Are the defined vacuum levels being adhered to during the lamination process?


 
nonconformance

		YES  NO
ALL – may have Nos for Flex



		29.4 Is the cool-down cycle controlled?



		YES  NO
ALL – may have Nos for Flex



		29.5 If a post lamination bake is used to reach full cure, is there substantiation for its use based on material type? 




		YES  NO  N/A
ALL



		29.6 Are lamination plates cleaned after each lamination cycle and inspected for cleanliness? 




		YES NO
ALL



		29.7 Is the lamination cycle defined and documented for
each material configuration and readily available at the operation?




		YES  NO
ALL



		29.8 Is preventative maintenance performed on the vacuum system?

 

		YES  NO
ALL– may have Nos for Flex



		29.9 Are the press platens profiled for temperature uniformity? 




		YES  NO
ALL – may need an NA for Flex if using autoclave



		29.10 Is there evidence of prevention for cross contamination between different type of resins?




		YES  NO
ALL



		29.11 Is the laminate registration verified as per the documented procedure?



		YES  NO
ALL



		30.0 DRILLING




		N/A



		30.1 Mechanical Drilling




		N/A
ALL



		30.1.1 Is the drill program verified from traveler instructions?




		YES  NO



		30.1.2 Is there a vacuum system present at the hole during the drilling process?




		YES  NO



		30.1.3 If high-aspect ratio boards (9:1 or better) are being run, is there a mechanical verification of drilled hole compliance? 




		YES  NO  N/A



		30.1.4 Is there a verification of drill sizes for each lot processed?




		YES  NO



		30.1.5 Is there a verification of first piece for each new lot processed?  




		YES  NO



		30.1.6 Is there revision control of program download?




		YES  NO



		30.1.7 Have only engineering source files been used to produce the drill program?




		YES  NO



		30.1.8 Is preventative maintenance performed on the vacuum system?




		YES  NO



		30.1.9 Are there records of the XY position and run-out testing for
     each machine as part of a scheduled maintenance?  




		YES  NO
May need to add an NA for single/double sided – for now, mark  No with reason



		30.1.10 Is there an X-ray verification used for each lot prior to 
  production drilling?




		YES  NO
Add an NA for single/double sided



		30.1.11 Is the control of PCBs experiencing broken drill bits during processing performed in accordance with the procedure?



		YES  NO


Change to PB to standardize for rigid and flex





		30.1.12 Are the required speed and feed parameters being used?



		YES  NO
ALL



		30.1.13 If XY hole-locations are allowed to be modified, are modifications within limits specifed in the procedure?




		YES  NO  N/A
ALL



		30.1.14 Is the procedure for drill bit life being followed?




		YES  NO
ALL





		30.2 Laser Drilling 


 

		N/A
ALL



		30.2.1 Is the drill program verified from traveler instructions?




		YES  NO



		30.2.2 Is the power level monitored for constancy?




		YES  NO



		30.2.3 Is the laser drilling used for blind and/or buried vias done according to procedure?




		YES  NO



		30.2.4 Is there revision control of program download?




		YES  NO



		30.2.5 Have only engineering source files been used to produce the drill program?




		YES  NO



		30.2.6 Is the laser used for drilling adjusted in terms of beam focus and power in accordance with the procedure?



		YES  NO



		30.2.7 Is there an X-ray verification used for each lot prior to   production drilling?




		YES  NO



		30.3 Post-Drill Cleaning




		N/A
ALL



		30.3.1 If used, are the parameters for plasma etch as per the documented procedure?



		YES  NO  N/A



		30.3.2 Is the foil burr removal process monitored for hole-quality? 




		YES  NO



		30.3.3 Is there verification of capture land cleanliness?




		YES  NO



		31.0 PLATING




		N/A



		31.1 General 



		ALL



		31.1.1 If no software controlled system exists, are the rectifiers calibrated and checked for ripple?





		YES  NO  N/A



		31.1.2 Is there maintenance of the racks in accordance with the procedure?



		YES  NO






		31.1.3 Is the documented procedure for maintaining chemistries according to manufacturer’s specifications being followed?




		YES  NO



		31.1.4 Is the documented procedure that defines a method to minimize bubble entrapment being followed?




		YES  NO  



		31.2 Electroless Copper




		N/A
ALL



		31.2.1 Is the documented procedure for electroless copper plating being followed?



		YES  NO



		31.2.2 Is the electroless copper plating bath being monitored and maintained as per the documented procedure to maintain the chemistry within the defined limits?

		YES  NO



		31.2.3 Is there an agitation system in place during the process?  

		YES  NO



		31.3 Direct Metallization



		N/A
ALL



		31.3.1 Is the documented procedure for direct metallization being followed?




		YES  NO



		31.3.2 Is the direct metallization solution being monitored and maintained as per the documented procedure to maintain the chemistry within the defined limits?




		YES  NO



		31.3.3 Is the viscosity of the material controlled according to the documented procedure? 



		YES  NO



		31.3.4 Are there temperature controls at the drying cycle to the defined parameters within the documented procedure?



		YES  NO



		31.4 Electroplated Copper 




		N/A
ALL



		31.4.1 Is the verification of plating thickness and uniformity performed?



		YES  NO



		31.4.2 Are cathode and anode bars maintained per procedure?



		YES  NO






		31.4.3 Are the anode bags kept above the solution level?




		YES  NO



		31.4.4 Is there an established test frequency for ensuring tensile and elongation properties are within specifications?




		YES  NO



		31.4.5 Are the cable contact points maintained per procedure?



		YES  NO






		31.4.6 Is there mechanical or fluid agitation?




		YES  NO



		31.4.7 Is the electroplated copper plating bath being monitored and maintained as per the documented procedure to maintain the chemistry within the defined limits?




		YES  NO



		31.4.8 Are the chemical records maintained on analysis and additions?




		YES  NO



		31.4.9 Are brightners and carriers maintained at manufacturer’s recommendations?




		YES  NO



		31.4.10 Is the process for copper plate being monitored and controlled for temperature per manufacturer’s specifications?




		YES  NO     



		31.4.11 Is the copper plating bath monitored for levels of organic contamination using hull cell analysis, Cyclic Voltemmetric Stripping (CVS) Analysis, or spectrographic analysis?




		YES  NO




		31.5 Pulse Reverse Plating



		N/A


ALL



		31.5.1 Is the procedure for pulse-reverse plating being followed?


		YES  NO



		31.5.2 Is the procedure to limit organic buildup being followed?  




		YES  NO



		31.5.3 Are the chemical records maintained on analysis and additions?




		YES  NO



		31.5.4 Are the Anode and Cathode bars being maintained as the documented procedure including their maintenance to minimize oxide build-up?



		YES  NO






		31.5.5 Is there an established test frequency for ensuring tensile and elongation properties are within specifications?




		YES  NO



		31.5.6 Is the verification of plating thickness performed?



		YES  NO






		31.5.7 Are the anode bags kept above the solution level?



		YES  NO






		31.5.8 Are the cable contact points maintained per procedure?


		YES  NO






		31.5.9 Is there mechanical or fluid agitation?




		YES  NO



		31.5.10 Is the pulse-reverse plating solution being monitored and maintained as per the documented procedure to maintain the chemistry within the defined limits?




		YES  NO



		31.5.11 Are brightners and carriers maintained at manufacturer’s recommendations?




		YES  NO



		31.5.12 Is the process for copper plate being monitored and controlled for temperature per manufacturer’s specifications?




		YES  NO     



		31.5.13 Is the copper plating bath monitored for levels of organic contamination using hull cell analysis, Cyclic Voltemmetric Stripping (CVS) Analysis, or spectrographic analysis?



		YES  NO



		32.0 OUTER LAYERS





		N/A



		32.1 Outer Layer Photoprocess



		ALL



		32.1.1 Are there environmental controls for temperature and humidity for photo-tooling storage and/or inspection?




		YES  NO



		32.1.2 Is the hold-time consistent with the photo-resist being used?




		YES  NO



		32.1.3 Is the relationship between light intensity and exposure time managed?




		YES  NO



		32.1.4 Is there objective evidence that the number of uses of the phototool film is being limited as required in the procedure?




		YES  NO



		32.1.5 Is dimensional accuracy of the photoplotter verified using a calibrated source?




		YES  NO



		32.1.6 Are there chart recorders or electronic data collection files for the temperature and humidity readings?



		YES  NO



		32.1.7 Is the control and level of airborne particulate within the area as per the requirements within the documented procedure?




		YES  NO



		32.1.8 Is there evidence that the procedure for static and contaminant removal is being followed?




		YES  NO



		32.1.9 Is removal of resist performed according to procedure? 




		YES  NO 



		32.2 Outer Layer Strip Etch Strip



		N/A
ALL



		32.2.1 Is there monitoring of spray nozzles to ensure full coverage or flow?



		YES  NO



		32.2.2 Is the process for strip etch strip being monitored and controlled for temperature per manufacturer’s specifications?




		YES  NO



		32.2.3 Is the process for strip etch strip being monitored and controlled for chemistry per manufacturer’s specifications?



		YES  NO     



		32.2.4 Are conveyor speeds being maintained within the defined limits?



		YES  NO     



		32.3 Outer Layer Inspection



		N/A
ALL



		32.3.1 Is there inspection for underetch or overetch throughout the panel area?





		YES  NO     



		32.3.2 Is the outer layer image validated after etch?




		YES  NO     



		32.3.3 If Automated Optical Inspection (AOI) is used for validation are only engineering source files used to generate the program?

 

		YES  NO N/A    



		32.3.4 Is there a closed loop method for feedback and corrective action of yield results?




		YES NO



		32.3.5 Was the sampling plan followed? 



		YES  NO



		32.3.6 If there is circuit repair performed, is there objective evidence of authorization from the customer?



		YES  NO  N/A



		32.4 Laser Direct Imaging (LDI)




		N/A
ALL



		32.4.1 Is the procedure for laser direct imaging being followed?



		YES  NO






		32.4.2  Are the programs used for LDI verified from traveller instructions?



		YES  NO



		33.0 FINAL FINISHES



		N/A



		33.1 Hot Air Solder Leveling (HASL)




		N/A
ALL



		33.1.1 Are there records for solder reservoir testing for copper and impurities?




		YES  NO




		33.1.2 Is there monitoring of solder temperature per process lot?




		YES  NO



		33.1.3 Is the number of thermal excursions recorded as stated in the procedure? 




		YES  NO  NA



		33.1.4 If the maximum number of thermal excursions is exceeded was customer approval obtained?




		YES  NO  N/A



		33.1.5 Is copper concentration in the solder reservoir monitored?




		YES  NO



		33.1.6 Is there verification of the angle and pressure of the air knives?



		YES  NO






		33.1.7 Is cleaning performed after HASL finish process according to the documented procedure?




		YES  NO






		33.2 Fused Tin Lead 




		N/A
ALL



		33.2.1 Is the thickness of the fused tin lead recorded as a quality record?




		YES  NO     



		33.2.2 Is there a preheat bath for the reflow process?




		YES  NO     



		33.2.3 Is there a separate bath for final fuse?




		YES  NO     



		33.2.4 Is the number of reflow cycles recorded as stated in the procedure? 




		YES  NO



		33.2.5 Is cleaning performed after Fused Tin Lead according to the documented procedure?




		YES  NO     



		33.2.6 If the maximum number of thermal excursions is exceeded, was customer approval obtained?




		YES NO N/A



		One of the following two questions must be answered Yes or No.  Both cannot be marked N/A:






		33.2.7 If hot oil fusing is used, is the process for hot oil fusing being monitored and controlled for temperature?



		YES  NO  N/A   



		33.2.8 If infrared fusing is used, is the energy level monitored for infrared in the fusing process?




		YES  NO  N/A   



		33.2.9 Is the final finish being evaluated with respect to wetting of the tin-lead coating?  



		YES  NO     



		33.2.10 If the final clean process uses manual scrubbing of fused tinlead, is there an inspection to assure that there is no smear? 
between traces?




		YES  NO N/A



		33.3 Selective Solder Strip/Plate




		N/A



		33.3.1 Is the selective solder strip/plate being controlled as specifed in the documented prcoedure? 




		YES  NO



		33.3.2 Is copper reduction controlled?



		YES  NO



		33.4 Electroless Nickel - Immersion Gold (ENIG) 




		N/A
ALL



		33.4.1 Is the thickness of the nickel and gold recorded as a quality record?




		YES  NO



		33.4.2 Is XRF being used to measure thickness of nickel and gold?




		YES  NO



		33.4.3 Is the process for ENIG finish being monitored and controlled for temperature per manufacturer’s specifications?



		YES  NO     



		33.4.4 Is the nickel bath chemistry monitored and controlled per manufacturer’s recommendations?  



		YES  NO



		33.4.5 If the final clean process uses manual scrubbing of immersion gold is there an inspection to assure that there is no smear between traces?  




		YES  NO  N/A



		33.5 Immersion Silver




		N/A
ALL



		33.5.1 Does the agitation assure solution flow through the holes?




		YES  NO



		33.5.2 Is the copper level monitored for maximum copper concentration in a ppm level or equivalent?




		YES  NO



		33.5.3 Is XRF being used to measure thickness of silver?

		YES  NO



		33.5.4 Is the thickness of the immersion silver recorded as a quality record?



		YES  NO



		33.5.5 Is the process for immersion silver finish being monitored and controlled for temperature per manufacturer’s specifications?



		YES  NO     



		33.5.6 Is the immersion silver bath chemistry monitored and controlled per manufacturer’s recommendations?



		YES  NO






		33.5.7 Is the time in solution monitored and controlled?




		YES  NO



		33.5.8 If the final clean process uses manual scrubbing of immersion silver is there an inspection to assure there is no smear between traces?




		YES  NO  N/A



		33.6 Immersion Tin



		N/A
ALL



		33.6.1 Does the agitation assure solution flow through the holes?




		YES  NO



		33.6.2 Is the copper level monitored for maximum copper concentration in a ppm level or equivalent?




		YES  NO



		33.6.3 Is XRF being used to measure thickness of tin?




		YES  NO



		33.6.4 Is the thickness of the immersion tin recorded and does it meet the minimum thickness to the customer specification?




		YES  NO



		33.6.5 Is the process for immersion tin finish being monitored and controlled for temperature per manufacturer’s specifications?



		YES  NO     



		33.6.6 Is the immersion tin bath chemistry monitored and controlled per manufacturer’s recommendations?




		YES  NO



		33.6.7 Are the additives controlled to minimize whiskers?



		YES  NO



		33.6.8 Is the time in solution monitored and controlled?

		YES  NO



		33.6.9 If the final clean process uses manual scrubbing of immersion tin is there an inspection to assure that there is no smear between traces?  



		YES  NO  N/A



		33.7 Electroplated Nickel-Gold 




		N/A
ALL



		33.7.1 Is the electroplated nickel bath chemistry monitored and controlled per manufacturer’s recommendations?



		YES  NO  






		33.7.2 Is the electroplated gold bath chemistry monitored and controlled per manufacturer’s recommendations?



		YES  NO  






		33.7.3 Is XRF being used to measure thickness of nickel and gold?




		YES  NO  






		33.7.4 Is the thickness of the nickel and gold recorded as a quality record?




		YES  NO  






		33.7.5 Is the process for electroplated gold finish being monitored and controlled for temperature per manufacturer’s specifications?



		YES  NO     



		33.7.6 Is the process for electroplated nickel finish being monitored and controlled for temperature per manufacturer’s specifications?



		YES  NO     



		33.7.7 Is preventative maintenance performed for cleaning of electrical contact areas?




		YES  NO



		33.7.8 If the final clean process uses manual scrubbing of electroplated gold is there an inspection to assure that there is no smear between traces?




		YES  NO  N/A






		33.8 Electroplated Hard Gold (Edge Board Contacts)




		N/A
ALL



		33.8.1 Is the thickness of the electroplated gold finish recorded as a quality record?



		YES  NO



		33.8.2 Is preventative maintenance performed for cleaning of electrical contact areas?




		YES  NO



		33.8.3 Is the electroplated gold bath chemistry monitored and controlled per manufacturer’s recommendations?



		YES  NO






		33.8.4 Is XRF being used to measure thickness of the final finish?




		YES  NO



		33.9 Electroplated Silver



		N/A
ALL



		33.9.1 Does the agitation assure solution flow through the holes?




		YES  NO



		33.9.2 Is the thickness of the electroplated silver recorded as a quality record?




		YES  NO



		33.9.3 Is the process for electroplated silver finish being monitored and controlled for temperature per manufacturer’s specifications?




		YES  NO     



		33.9.4 Is the electroplated silver bath chemistry monitored and controlled per manufacturer’s recommendations?



		YES  NO






		33.9.5 Is preventative maintenance performed for cleaning of electrical contact areas?




		YES  NO



		33.9.6 If the final clean process uses manual scrubbing of electroplated 

silver, is there an inspection to assure that there is no smear between traces?



		YES  NO  N/A



		33.9.7 Is XRF being used to measure thickness of the final finish?




		YES  NO



		33.10 Electroplated Nickel




		N/A
ALL



		33.10.1 Does the agitation assure solution flow through the holes?




		YES  NO



		33.10.2 Is the thickness of the electroplated nickel recorded as a quality record?



		YES  NO



		33.10.3 Is the process for electroplated nickel finish being monitored and controlled for temperature per manufacturer’s specifications?



		YES  NO     



		33.10.4 Is the electroplated nickel bath chemistry monitored and controlled per manufacturer’s recommendations?



		YES  NO


  



		33.10.5 Is preventative maintenance performed for cleaning of electrical contact areas?




		YES  NO



		33.10.6 If the final clean process uses manual scrubbing of electroplated nickel, is there an inspection to assure that there is no smear between traces?



		YES  NO  N/A



		33.10.7 Is XRF being used to measure thickness of the final finish?




		YES  NO



		33.11 Electroplated Palladium




		N/A
ALL



		33.11.1 Does the agitation assure solution flow through the holes?




		YES  NO



		33.11.2 Is the thickness of the electroplated palladium recorded as a quality record?



		YES  NO



		33.11.3 Is the process for electroplated palladium finish being monitored and controlled for temperature per manufacturer’s specifications?




		YES  NO     



		33.11.4 Is the electroplated palladium bath chemistry monitored and controlled per manufacturer’s recommendations?




		YES  NO






		33.11.5 Is preventative maintenance performed for cleaning of electrical contact areas?




		YES  NO



		33.11.6 If the final clean process uses manual scrubbing of electroplated palladium, is there an inspection to assure that there is no smear between traces?




		YES  NO N/A



		33.11.7 Is XRF being used to measure thickness of the final finish?




		YES  NO



		33.12 Final Plating Rinse 




		N/A
ALL



		33.12.1 Is deionized (DI) or reverse osmosis (RO) treated water used for the final finish rinse?




		YES  NO



		33.12.2 Is there control of the final rinse to meet conductivity requirements?




		YES  NO






		33.13 Organic Solder Preservative (OSP)

		N/A
ALL



		33.13.1 Is the bath monitored and controlled to the manufacturer’s specifications?




		YES  NO



		33.13.2 Is the OSP process controlled for thickness and dwell time?




		YES  NO



		33.13.3 Are there deionized (DI) water rinse steps?




		YES  NO



		33.13.4 Is the process for OSP finish being monitored and controlled for temperature per manufacturer’s specifications?



		YES  NO     



		33.13.5 Are gloves used for handling in all operations after OSP application? 



		YES  NO



		34.0 PERMANENT SOLDERMASK



		N/A
ALL



		34.1 General



		



		34.1.1 If using closed door ovens, is time compensation used if doors have been opened during the cure cycle?




		YES  NO N/A



		34.1.2 Does the process for applying soldermask ensure compliance with specifications for location, coverage and registration?  




		YES  NO



		34.1.3 Are there environmental controls for temperature and humidity for photo-tooling storage and/or inspection?




		YES  NO



		34.2 Liquid Photo Imageable (LPI)



		N/A



		34.2.1 Is there control of the viscosity of soldermask according to manufacturer’s recommendations? 




		YES  NO



		34.2.2 Is the tack cure bake cycle time and temperature controlled according to procedure?




		YES  NO



		34.2.3 Is the relationship between light intensity and exposure time managed?




		YES  NO



		34.2.4 Is there objective evidence that the number of uses of the photo tool film is being limited as required by the procedure?




		YES  NO




		34.2.5 Is dimensional accuracy of the photoplotter verified using a calibrated source?




		YES  NO



		34.2.6 Is there monitoring of spray nozzles to ensure full coverage or flow?




		YES  NO



		34.2.7 Are there chart recorders or electronic data collection files for temperature and humidity readings?  



		YES  NO



		34.2.8 Is the minimum thickness of LPI verified?



		YES  NO






		34.2.9 Is there evidence that the procedure for static and contaminant removal is being followed?



		YES  NO






		34.2.10 Is the work-time/pot-life of the solder mask controlled per manufacturer’s recommendations? 

		YES  NO






		34.3 Dry Film Soldermask



		N/A



		34.3.1 Is the relationship between light intensity and exposure time managed?

		YES  NO



		34.3.2 Is there objective evidence that the number of uses of the photo tool film is being limited as required by the procedure?

		YES  NO



		34.3.3 Is dimensional accuracy of the photoplotter verified using a calibrated source?



		YES  NO



		34.3.4 Are there chart recorders or electronic data collection files for the temperature and humidity readings?

 

		YES  NO



		34.3.5 Is there evidence that the procedure for static and contaminant removal is being followed?



		YES  NO






		34.4 Soldermask Develop and Cure



		N/A



		34.4.1 Are the defined handling methods being performed as per the documented procedure?



		YES  NO



		34.4.2 Are the set points identified through the develop-and-cure process?




		YES  NO



		34.4.3 Are the cure ovens used for soldermask product not used for other product at the same time?




		YES  NO





		35.0 LEGEND AND MARKING




		N/A
ALL



		35.1.1 Is adhesion testing performed, with results recorded as a quality record as specified by contract or master drawing?




		YES  NO



		35.2 If two-part resin sytems are used, are there mixing containers for resins systems that do not allow absorption? 



		YES  NO  N/A



		35.3 If not covered by mixing, is induction time observed for resins before use as per manufacturer? 




		YES  NO  N/A



		35.4 Are the ovens that are used for legend cure cycles not used for other product at the same time?




		YES  NO



		35.5 Is there inspection for legibility of the image?



		YES  NO



		35.6 Is the documented procedure for curing legend and marking being followed?




		YES  NO



		35.7 Is the work-time/pot-life of the materials controlled per manufacturer’s recommendations?




		YES  NO



		36.0 FINAL CLEAN



		N/A
ALL



		36.1 Is the documented procedure that defines the final clean and drying process being followed?




		YES  NO



		36.2 Is the final clean process monitored for board cleanliness per documented procedure?




		YES  NO



		36.3 Is the product handled with gloves following cleaning?



		YES  NO



		37.0 ROUTING




		N/A
ALL



		37.1 Is there a vacuum system present at the point of contact during the cutting process?




		YES  NO



		37.2 Is cutter wear monitored and compensated for?




		YES  NO



		37.3 Is there a verification of cutter bit size(s) and style for each lot processed?



		YES  NO



		37.4 Is there a verification of first piece set up for each new lot processed? 



		YES  NO



		37.5 Is there a verification of tab size and placement per customer requirements?



		YES  NO



		37.6 Is there a unique identification for each program?



		YES  NO



		37.7 Is program download controlled? 



		YES NO



		37.8 Is there a backup material used for each spindle position?




		YES NO  



		37.9 Is the operator prevented from overriding the recommended cutter feed and speed rates?



		YES  NO   



		37.10 Are offsets, cutter feeds and speeds controlled?




		YES  NO






		37.11 Is the operator prevented from overriding the cutter size or style?




		YES  NO



		37.12 Is there an inspection of the board for countersink depth/diameter?




		YES  NO



		37.13 Is there an inspection of the board for counterbore depth/diameter?




		YES  NO



		37.14 If chamfering is used, is there an inspection of the board for chamfer requirements?




		YES  NO  N/A



		37.15 If the V-groove process is used, is there an inspection of the board for V-groove depth?




		YES  NO  N/A



		37.16 Is there a cleaning step following fabrication? 




		YES  NO



		37.17 Is preventative maintenance performed on the vacuum system?



		YES  NO



		38.0 ELECTRICAL TEST



		N/A
ALL



		For the following two questions, both cannot be marked as N/A




		



		38.1 If net list testing is customer supplied, are all end points tested?



		YES  NO  N/A



		38.2 If net list testing is generated internally, are all end points tested?      



		YES  NO  N/A



		38.3 If required by the customer, are all via midpoints tested?




		YES  NO  N/A



		38.4 Is the net list generated from engineering source files?




		YES  NO



		38.5 Is the extracted net list compared to the original data?




		YES  NO



		38.6 Are test yields monitored?




		YES  NO



		38.7 Is there a closed loop method for feedback and corrective action of yield results?




		YES  NO



		38.8 Are voltage, open and short thresholds established and controlled?



		YES  NO



		38.9 If dielectric withstanding voltage (high pot) testing is required, is there objective evidence it is performed?



		YES  NO  N/A



		38.10 Is there objective evidence that the tests were 100% passing, with no assumed false negatives?



		YES  NO



		38.11 If failures are reintroduced as good boards, have they passed 100% of tests?



		YES  NO  N/A



		38.12 Is there objective evidence that the procedure for High-pot testing is being followed?



		YES  NO



		38.13 Is there objective evidence that the procedure for Impedance testing is being followed?




		YES  NO



		38.14 Is there objective evidence that the procedure for insulation resistance testing is being followed?




		YES  NO



		38.15 If required by customer, is the procedure for testing Buried resistance per customer requirements?




		YES  NO N/A



		38.16 If required by customer, is the procedure for testing functional capacitance of a circuit board?




		YES  NO N/A



		39.0 FINAL VALIDATION




		N/A
ALL



		39.1 Are all the coupons present for examination and traceable per customer requirements? 




		YES  NO



		39.2 Are all coupons inspected, then retained or delivered as per customer requirements?



		YES  NO






		39.3 Is there objective evidence that customer requirements have been identified and inspected? 




		YES  NO



		39.4 Is there objective evidence of compliance with testing Requirements (Acceptance Testing and Frequency Matrix, Table 4-3 of IPC-6012)?



		YES  NO
 This is specific to rigid.



		39.5 Is there a verification of construction through micro-section analysis?   



		YES NO
Multi-layers



		39.6 Are there quality records for the parameters of the product (e.g. length, width, thickness, final finish, solder mask over bare copper (SMOBC), hole sizes, hole quantities were appropriate, part number, lot number, serial number, panel position, date code, etc.)?




		YES  NO
May need to adjust for Flex



		39.7 Is there objective evidence of the manufacturer’s identification on the product?




		YES  NO



		39.8 Is there objective evidence of process step sign-offs by operators on the traveler (can be electronic)?




		YES  NO



		39.9 Is there objective evidence of electrical test results?




		YES  NO



		39.10 Is solderability testing for final finish performed with results recorded as a quality record?



		YES  NO



		39.11 Is adhesion testing for final plated finish performed with results recorded as a quality record as specified by contract or master drawing?




		YES  NO



		39.12 Are the test results for soldermask adhesion recorded?




		YES  NO
RIGID/RIGID-FLEX only



		39.13 Is the final clean process monitored for board cleanliness?



		YES  NO



		39.14 Is there objective evidence of a valid First Article Inspection on file?


		YES  NO



		39.15 Are there records that identify scrap with each of the process steps?




		YES  NO



		39.16 Is there objective evidence of final count of the processed lot?




		YES  NO



		39.17 Is there objective evidence of final yield information per lot?




		YES  NO



		39.18 Is there objective evidence of material certifications?




		YES  NO



		39.19 Is there objective evidence of test results (Acceptance Testing    
and Frequency Matrix, Table 4-3 of IPC-6012)?




		YES  NO
Match procedure, this is specific to Rigid



		39.20 Is there objective evidence of authorized repair, where required?




		YES  NO  N/A



		40.0 PACKAGING



		N/A
ALL



		40.1 If specifed, is there evidence that the packaging is compliant to customer requirements?



		YES  NO N/A



		40.2 If specified by the customer, is the documented procedure to manage the shelf life of finished goods being followed?




		YES  NO N/A



		40.3 If the shelf life of finished goods in not specified by the customer, is the FIFO procedure being followed?




		YES  NO N/A





PRI operating procedures provide that "This report is published by PRI to advance the state of technical, engineering, and quality sciences.  The use of this report is entirely voluntary, and its applicability and suitability for any particular use, including any patent infringement arising therefrom, is the sole responsibility of the user."


PRI invites your written comments and suggestions.


Copyright 2006 Performance Review Institute
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ETG_PLANNING

		Planning / Brainstorming by ETG

		1		Send Slash Sheet draft checklists to all Primes in Task Group to circulate in own companies		10/31/07

		2		Prime comments due (Need firm date for feedback) - Excel format		11/30/07

		3		Need comments from suppliers		11/30/07

				for some Primes (Airbus, Rolls-Royce), this means other Primes

				so far, no manufacturer feedback (Greg can circulate to TTM)

				Need actual contacts from Primes		11/9/07

		4		Communication from PRI on behalf of the Nadcap Electronics Task Group		11/12/07

				Endorsed by Prime members of Task group

				Need actual contacts - PRI only has company address - not individuals

				Primes may know the people who will respond

				Send core checklist

				Ask for feedback on Drafts - use standard Excel format, must give alternative, not state it should be changed with no suggestion

				Inform of upcoming Conference Calls		Dec 3rd and 17th

				Inform of dates for February meeting in Rome		Feb 25-29th

				Do they know any potential auditors?

				No membership fees to become a Supplier member of the Task Group

				PCQR2

				Dewey as contact to try for synergistic approach

		5		Incentive for Suppliers to attend?

				Discounted NCSI / RCCA training?

				Pilot Audit discount

				Travel arrangements?

		6		Contact ESA (European Space Agency) suppliers

				Quality conference in February in Holland

				Try to have a Nadcap presentation

		7		Future Planning

				HDI/Flex - collect Feedback		Due Nov 30th

				HDI/Flex - discuss on conference calls		Dec 3rd and 17th		10:00Am Pittsburgh / 5pm France		2 hours

				Start call exactly on the hour, log in to WebEx 15 minutes prior to start of call

				HDI/Flex - preliminary ballot		January 14th

				Have Pilot at US in January day after final day of scheduled audit		January		Greg Blount		(Flex 
not HDI)

				Conference Call to discuss US pilot results		before 2nd pilot

				HDI/Flex pilot in Europe week before Rome meeting		week of Feb. 18th

				Review Pilot outcome during meeting in Rome		February		Richard Rowe		both Flex 
and HDI

				ESA may be able to provide European supplier

				Honeywell suppliers in Europe (talk to Richard Rowe)

				In Rome		February 25th

				Symposium - 1 day - Need to have agenda soon, to get out to suppliers in time to plan for Feb

				Pilot Results

				Cables & Harness

		8		Timeline

				April (4th week) May (2nd or 3rd week) - extra meeting

				Colorado, Clearwater-Florida,

				Goal: Have pilot just before meeting, discuss outcome during meeting

				position meeting near suppliers

				agenda?:  Cables & Harness

		9		NEED AUDITORS

				ESA may be able to provide European auditors

				IPC meetings

		10		Audit Handbooks - AC7119 and AC7120		Friday meeting, Conf Calls

		11		Prime Mandates

				All but 2 have mandated AC7119, need timeline for AC7120

				Need copies of letters to be sent to PRI

				If need help, contact Judy for examples

		12		High Speed / High Frequency		July

		13		US Supplier Symposium		July

		14		Metrics for Task Group (Develop with audit data) - goals for cycle time, rounds of response, supplier merit (if not standardized)

		15		Define delegation if not standardized, number of audits, use data from audits (at least 20 for statistics)		merit tomorrow?

		16		Prime Supplementals

		17		MOUs		Judy can forward current requirements to CP and CT and WLD

		18		NUCAP information available on PRI website

				www.pri-network.org

				Look for NUCAP link

				Nadcap Users Compliance and Audit Program



www.pri-network.org
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HDI

						This specification establishes the specific requirements for organic high-density interconnect (HDI) layers with microvia technology and the quality and reliability assurance requirements that must be met for their acquisition.

						Everyone will have their own based on the IPC Specification, anyway.

						X means it’s covered.

						X plus comments means the basics are covered but require further requirements definition.

						No X means no requirements defined or covered, except for those that are Prime directives or requirements that would need to be added to the checklist and/or slash sheets.

								Sections for the High Density Interconnect

		num				IPC-6016
Section Number		IPC-6016
Section Title		Consensus for need baseline
questions		Check if your requirements are already covered 
in AC7119		Check if not a requirement 
for your company		List the Characteristics you are interested in auditing

		1		1		1		SCOPE		This checklist shall apply to suppliers seeking Nadcap accreditation who are engaged in fabrication of organic high-density interconnect (HDI) layers with microvia technology working to IPC 6016 standards with the appropriate categories as defined in Appendix A.  Certification is valid only when valid quality system is verified.						Class 3 requirements, if applicable

		1		2		1.1		Purpose		in scope statement

		1				1.2		Performance Classification								Categories A, B, C, D, E as defined in IPC-6016

		1				1.3		Slash Sheet Categories								(Consider baseline approach for these categories)

		1						A. Chip Carrier								Please add Prime specific requirements

		1						B. Hand Held (cell phones, pagers)						x

		1		3				C. High Performance (avionics, military, medical)		in scope statement						Please add Prime specific requirements

		1						D. Harsh Environment (automotive, space)		in scope statement						Please add Prime specific requirements

		1						E. Portable (laptops, PDAs)						x

		1				2		APPLICABLE DOCUMENTS

		1				3		REQUIREMENTS

		1				3.1		General

		1				3.1.1		Terms and Definitions								IPC-T-50 and this document for special identifications

		1				3.1.1.1		Target Land

		1				3.1.1.2		Capture Land

		1				3.1.1.3		Microvia Processed

		1				3.2		Materials

		1		4		3.2.1		Rigid Laminates		Are Rigid reinforced laminates specified on the procurement documentation
and selected from IPC-4101 or IPC-
4104 with the type and metal thickness specified?		x

		1		5		3.2.2		Flexible Films		Are Flexible films specified on the procurement documentation and selected from IPC-4202 or IPC-4562 with the type and metal thickness specified?		x

										Is there a procedure for the selection and control of laminate material to meet the customer requirement?

DISCUSS: Could put into core, and list all IPC specs by material type, or repeat questions in slash sheets with specific audit notes for IPC specs. 

Audit Note: Looking to see that materials meet requirements and are materials specified to IPC specs as applicable. (notes as above for rigid and flex specs) or as specified by customer

		1		6		3.2.3		Bonding Materials		use above question: IPC specs are IPC-FC-232 and IPC-4101 or as specified by customer		x

		1		7		3.2.4		Other Dielectric and Conductive Materials		as above, specify IPC-4104 or as specified by customer

		1				3.2.5		Metal Foils

		1		8		3.2.6		Metallic Plating and Coatings		Job Audit: Do the thicknesses meet the requirements of Appendix A of IPC-6016?
Audit Note: refer to the column which represents the applicable category						Please add Prime specific requirements

		1				3.2.7		Solder Resist				x

		1				3.2.8		Marking Inks				x

		1		9		3.2.9		Hole Fill Material		hole fill Material requirements, captured as above, add note for IPC-4014

Does the Hole fill material provide a planar surface and survive performance testing as the product requires without lifting or cracking the dielectric layer?

Put Into inspection section:
Is there a check of the filled vias, using cross sectional analysis ?

Add to final inspection:
Does acceptability criteria match the IPC-6016 appendix as per customer requirements?						Please add Prime specific requirements

		1				3.3		Visual Examination

		1		10		3.3.1		Edges		Is there a documented procedure for the acceptance of nicks and halos addressing the requirements for bridging adjacent conductors and spacing requirements?						Please add Prime specific requirements

		1		11		3.3.2		Surface Dielectric Imperfections		Is there a documented procedure for the acceptance of surface dielectric imperfections addressing the requirements for bridging adjacent conductors and spacing requirements?

Is there a documented procedure for the acceptance of scratches, dents, or tool marks ensuring they do not penetrate to a depth that reduces the dielectric
thickness below the minimum specified by customer requirements?

		1				3.3.3		Lifted Lands		Is there a procedure to not allow lifted lands?

Does the rejection criteria inlude lifted lands?

Audit Note: None allowed for IPC-6016 3.3.3

		1				3.3.4		Marking

		1				3.3.5		Solderability				x

		1		12		3.3.6		Adhesion		need because of testing

		1		13		3.3.6.1		Metal to Metal Adhesion		Is there a documented procedure for the metal to metal adhesion testing?

		1		14		3.3.6.2		metal to dielectric		Is there a documented procedure for the metal to dielectric adhesion testing?

		1		15		3.3.6.3		dielectric to core		Is there a documented procedure for the dielectric to core adhesion testing?

		1		16		3.3.7		Workmanship		Is there a procedure which requires workmanship standards to be in accordance with IPC-6016?		x

		1				3.4		Dimensional Requirements

		1		17		3.4.1		Hole Pattern Accuracy		Is there a procedure for hole pattern accuracy which is specified in accordance with IPC-6016 Appendix A?						Please add Prime specific requirements

		1		18		3.4.2		Registration (Internal)								Please add Prime specific requirements, consideration for stacked vias must be defined by prime

		1		19		3.4.2.1		Microvia to Target Land		If laser ablation is used, is there a documented procedure for registration that adheres to the registration requirements of IPC-6016?						Please add Prime specific requirements

		1		20		3.4.2.2		Plated-Through Holes		(covered under core document)		x

		1		21		3.4.3		Annular Ring (External)		category

		1		22		3.4.3.1		Capture Land to Microvia		Is there a documented procedure which defines the external annular ring that does not allow for break-out?

		1		23		3.4.3.2		Plated-Through Holes		(covered under core document)		x

		1		24		3.4.4		Bow and Twist		Is there a procedure which defines bow and twist in accordance to IPC-6016 Appendix A?

		1				3.5		Conductor Definition

		1		25		3.5.1		Conductor Width		If manual examination is used, is there a documented procedure that defines the process for visual and dimensional examination of conductor width that uses 30X minimum?

Audit Note: may be NA if AOI is used instead		x				Please add Prime specific requirements

		1				3.5.2		Conductor Spacing				x				Please add Prime specific requirements

		1				3.5.3		Conductive Surfaces

		1		26		3.5.3.1		Nicks and Pinholes in Ground or Voltage Planes		Is there a documented procedure for nicks and pinholes in ground or voltage planes, with the maximum size specified as per IPC-6016?

		1		27		3.5.3.2		Surface Mount Lands (Area for attachment such as solder, TAB, conductive adhesive)		Is there a documented procedure that defines defects for surface mount lands that meets the requirements of Appendix A?

		1		28		3.5.3.3		Wire Bond Surface		Is there a documented procedure that defines defects for wire bond surfaces that meets the requirements of Appendix A?						Please add Prime specific requirements

		1		29		3.5.3.3.1		Gold Plating Surface		Is there a documented procedure that defines defects for gold plating surfaces that meets the requirements of Appendix A?		x

		1		30		3.5.3.3.2		Test Probe Dents		Is there a documented procedure that defines defects for test probe dents that meets the requirements of Appendix A? - Put into test section

		1				3.5.3.3.3		Surface Contaminants		Is there a documented procedure that defines defects for surface contaminants that meets the requirements of Appendix A?

		1		31		3.5.3.3.4		Wire Bond Adhesion		Is there a documented procedure that defines defects for wire bond adhesion that meets the requirements of Appendix A?

		1				3.5.3.4		Edge Board Connector Lands				x

		1		32		3.5.3.5		Conductor Edge Integrity		Is there a procedure that defines rejection criteria  to include when conductor edge has slivers ?		x				Please add Prime specific requirements

		1				3.5.3.6		Nonwetting

		1				3.5.3.7		Final Finish Coverage				x

		1		33		3.5.3.8		Microvia in Land		Is there a procedure that requires Microvia in Land evaluation where required by customer?

		1				3.6		Structural Integrity

		1		34		3.6.1		Thermal Stress Method		Is there a documented procedure which limits the thermal stress tests to 5, unless otherwise specified by Appendix A?

		1				3.6.2		Microsection Technique

		1				3.6.3		Microvia Integrity (after Thermal Stress)

		1				3.6.3.1		Plating Integrity

		1				3.6.3.2		Dielectric Integrity

		1				3.6.3.3		Copper Plating Thickness								Please add Prime specific requirements

		1				3.6.3.4		Fused Tin-Lead Plating and Solder Coating

		1				3.6.3.5		Conductor Thickness

		1				3.6.3.6		Dielectric Thickness

		1		35		3.6.3.7		Microvia Contact Area		Is there a documented procedure that defines control of the reduction of the Microvia contact area, so as not to be lower than specified in Appendix A, or as defined by customer?

		1		36		3.6.4		Filled Vias		Is there a documented procedure for the fill of Buried vias and/or buried microvias to meet customer requirements?

Audit Note: Blind vias on the external layers
do not have any fill requirements

Look at having filled vias and holes in core document (some do not do HDI)						Please add Prime specific requirements

		1				3.6.5		Lifted Lands

		1				3.6.5.1		Microvias

		1				3.6.5.2		Plated-Through Holes				x

		1				3.7		Other Tests				x

		1		37		3.7.1		Bond Strength, Unsupported Hole or Surface Mount Land		required by appendix, can leave question out		x				Please add Prime specific requirements

		1				3.8		Solder Resist (Solder Mask) Requirements				x				Please add Prime specific requirements

		1		38		3.8.1		Solder Resist Coverage		Is there a procedure which defines control of the encroachment of solder resist so as not to reduce the design dimension of any conductive feature by more than 10% or by 100 μm, whichever
is less.?		x				Please add Prime specific requirements

		1				3.9		Electrical Properties		resist shall not reduce the design dimension of any conductive

		1				3.9.1		Circuitry		feature by more than 10% or by 100 μm,		x

		1				3.9.1.1		Continuity				x

		1		39		3.9.2		Dielectric Withstanding Voltage		don’t need a question - defined in appendix across the board

		1		40		3.9.3		Insulation Resistance		don’t need a question - defined in appendix across the board

		1				3.10		Environmental				x

		1		41		3.10.1		Moisture and Insulation Resistance		no question, per the appendix		x

		1				3.10.2		Thermal Shock				x

		1				3.10.3		Cleanliness				x				Please add Prime specific requirements

		1				3.11		Special Requirements

		1		42		3.11.1		Outgassing		no new requirement, no question to be added

		1				3.11.2		Organic Contamination

		1				3.11.3		Fungus Resistance				x

		1		43		3.11.4		Vibration		no new requirement, no question to be added		x

		1		44		3.11.5		Mechanical Shock		no new requirement, no question to be added		x

		1		45		3.11.6		Impedance Testing		no new requirement, no question to be added		x

		1				3.12		Repair								Please add Prime specific requirements

		1				4		QUALITY ASSURANCE				x

		1				4.1		General				x

		1				4.1.1		Inspection for Delivery				x

		1				4.1.2		Referee Tests				x

		1				Appendix A		IPC-6016 End Use Application Slash Sheets (see 1.2 & 1.3)

		1		46		others		sequential lamination (put into CORE doc)		If used, is there a procedure for the control of sequential lamination - PUT INTO CORE DOCUMENT, not here

		1		47		others		stack vias		Is there a procedure which defines cleaning methods for stack vias?

Audit Note: could be chem etch, plasma etch,

		1		48		others		thin cores		Is there a procedure which defines processing, handling, and testing methods for thin cores?

Audit Note: for intermediate core testing or as required by customer

		1		49		others		using resin coated copper, construction, foil laminations		Is there a procedure which defines processing and handling for resin coated copper and thin core foil construction?

		1		50		others		plasma		already covered on stack vias

		1		51		others		aspect ratio		already covered above

				* 1-17		Team 1		Ed, Nick, Neville, Eric, Richard Rowe

				* 18-34		Team 2		Greg, Philippe, Kevin, Dewey, Judy, Jeannette

				* 34-51		Team 3		Suzanne, Mark, Nathalie, Steve, Christian, Richard Rumas,
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		1		Send Slash Sheet draft checklists to all Primes in Task Group to circulate in own companies		39386

		2		Prime comments due (Need firm date for feedback)		39416

		3		Need comments from suppliers		39416

				for some Primes (Airbus, Rolls-Royce), this means other Primes

				so far, no manufacturer feedback (Greg can circulate to TTM)

		4		Communication from PRI on behalf of the Nadcap Electronics Task Group

				Endorsed by Prime members of Task group

				Need actual contacts - PRI only has company address - not individuals

				Primes may know the people who will respond

				Send core checklist

				Ask for feedback on Drafts - use standard Excel format, must give alternative, not stat it should be changed with no suggestion

				Inform of upcoming Conference Call		Dec 3rd and 17th

				Inform of dates for February meeting in Rome

				Do they know any potential auditors?

				No membership fees to become a Supplier member of the Task Group

				PCQR2

				Dewey as contact to try for synergistic approach

		5		Incentive for Suppliers to attend?

				Discounted NCSI / RCCA training?

				Pilot Audit discount

				Travel arrangements?

		6		Contact ESA (European Space Agency) suppliers

				Quality conference in February in Holland

				Try to have a Nadcap presentation

				Future Planning

				HDI/Flex - collect Feedback		Nov 30th

				HDI/Flex - discuss on conference calls		Dec 3rd and 17th		10:00Am Pittsburgh / 5pm France		2 hours

				Start call exactly on the hour, log in to WebEx 15 minutes prior to start of call

				HDI/Flex - preliminary ballot		January 14th

				Have Pilot at US in January after already scheduled audit		January		Greg Blount		(Flex 
not HDI)

				Conference Call to discuss US pilot results		before 2nd pilot

				HDI/Flex pilot in Europe week before Rome meeting		week of Feb. 18th

				Review Pilot outcome during meeting in Rome		February		Richard Rowe		both Flex 
and HDI

				ESA may be able to provide European supplier

				Honeywell suppliers in Europe (talk to Richard Rowe)

				In Rome		February 25th

				Symposium?

				Pilot Results

				Cables & Harness?

				NEED AUDITORS

				ESA may be able to provide European auditors

				IPC meetings

				Audit Handbooks - AC7119 and AC7120		tomorrows meeting

				Prime Mandates

				Most have mandated AC7119, timeline AC7120?

				Need copies to be sent to PRI

				If need help, contact Judy for examples

				High Speed / High Frequency		July

				US Supplier Symposium

				Metrics for Task Group (Develop with audit data) - goals for cycle time, rounds of response, supplier merit (if not standardized)

				Define delegation if not standardized, number of audits, use data from audits (at least 20 for statistics)		merit tomorrow?

				Prime Supplementals

				Tomorrows meeting is in Salon 1 
(last room in other wing on this floor - past registration desk to the left of NMC meeting - if you were there...)

				MOUs

				For plating with Chem Processing task group?		Judy can forward current requirements to CP and CT

				NUCAP

				www.pri-network.org

				Look for NUCAP link

				Nadcap Users Compliance and Audit Program

		7		Timeline

				February Meeting

				Supplier Symposium

				Need to have agenda soon, to get out to suppliers in time to plan for Feb

				1 Day

				April (4th week) May (2nd or 3rd week) - extra meeting

				Colorado, Clearwater-Florida,

				Goal: Have pilot just before meeting, discuss outcome during meeting

				position meeting near suppliers

				agenda?:  Cables & Harness

				July Meeting

				October Meeting



www.pri-network.org
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PRI    AC7119 Rev C – Printed Circuit Board 






1.0 SCOPE


This checklist supplements PRI AC7119. This checklist shall apply to suppliers seeking Nadcap accreditation engaged in manufacturing of rigid printed boards.


2.0 GENERAL 

		2.1 Is the supplier capable of, and able to demonstrate compliance to the requirements of IPC-6012 Class 3 (High Performance, High Reliability)?  



		YES  NO







		3.0 INNER LAYERS




		N/A



		3.1 Inner Layer Inspection



		N/A




		3.1.1 Does automated optical inspection (AOI) capability exist within facility?

		YES  NO
RIGID/RIGID-FLEX



		4.0 DRILLING



		N/A



		4.1 Mechanical Drilling




		N/A



		4.1.1 Is there a documented procedure which includes first piece inspection by x-ray verification?






		YES  NO
RIGID and RIGID-Flex, Flex only “if multilayer”





		5.0 FINAL FINISHES



		N/A



		5.1 Selective Solder Strip/Plate




		N/A
RIGID, RIGID-FLEX ONLY



		5.1.1 Is there a documented procedure for controlling selective solder strip/plate?




		YES  NO





		6.0 ROUTING




		N/A




		6.1 If depth routing is performed, is there a procedure for controlled depth routing?     




		YES  NO  N/A
RIGID/RIGID-FLEX




		6.2 Is there a procedure for the countersink and counterbore process?




		YES  NO
RIGID/RIGID-FLEX



		6.3 If chamfering is used, is there a procedure for the chamfering process?



		YES  NO  N/A
RIGID/RIGID-FLEX



		6.4 If the V-groove process is performed, is there a procedure for the 
V-groove process?


		YES  NO  N/A
RIGID/RIGID-FLEX





		7.0 COMPLIANCE




		



		There shall be a minimum of (1) job audit completed for this compliance section.  As many job audits shall be performed as needed to cover the full scope.  



                    Additional jobs shall be identified by process segment.




		



		22.1  Job 1 Identity (Info)



		



		7.1.1 Purchase Order Number: ____________________________________

7.1.2 Customer (and Prime, if known): ______________________________

7.1.3 Part Number: ______________________________________________

7.1.4 Part Description:____________________________________________

7.1.5 Date of Job and Job Number:___________________________________

7.1.6 Material Type(s):____________________________________________

7.1.7 Customer Specification:______________________________________

7.1.8 Process Segment: __________________________________________

7.1.9 Comments: _______________________________________________



		





		8.0 INNER LAYERS



		N/A



		8.1 Inner Layer Inspection



		N/A




		8.1.1 Is Automated Optical Inspection (AOI) used to verify that the established parameters have been met to show process control?




		YES  NO
RIGID/RIGID-FLEX




		8.1.2 Were only Engineering source data files used to generate the AOI program?




		YES  NO
RIGID/RIGID-FLEX





		9.0 DRILLING




		N/A



		10.0 FINAL FINISHES



		N/A



		10.1 Selective Solder Strip/Plate




		N/A
RIGID, RIGID-FLEX ONLY



		10.1.1 Is the selective solder strip/plate being controlled as specifed in the documented prcoedure? 




		YES  NO



		10.1.2 Is copper reduction controlled?



		YES  NO





		11.0 ROUTING




		N/A
ALL



		11.1 Is there an inspection of the board for countersink depth/diameter?




		YES  NO



		11.2 Is there an inspection of the board for counterbore depth/diameter?




		YES  NO



		11.3 If chamfering is used, is there an inspection of the board for chamfer requirements?




		YES  NO  N/A



		11.4 If the V-groove process is used, is there an inspection of the board for V-groove depth?




		YES  NO  N/A



		12.0 FINAL VALIDATION




		N/A




		12.1 Is there objective evidence of compliance with testing Requirements (Acceptance Testing and Frequency Matrix, Table 4-3 of IPC-6012)?



		YES  NO
This is specific to rigid.



		12.2 Are the test results for soldermask adhesion recorded?




		YES  NO
RIGID/RIGID-FLEX only



		12.3 Is there objective evidence of test results (Acceptance Testing    
and Frequency Matrix, Table 4-3 of IPC-6012)?




		YES  NO
this is specific to Rigid





PRI operating procedures provide that "This report is published by PRI to advance the state of technical, engineering, and quality sciences.  The use of this report is entirely voluntary, and its applicability and suitability for any particular use, including any patent infringement arising therefrom, is the sole responsibility of the user."


PRI invites your written comments and suggestions.
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10/30/2007              Printed in U.S.A

- 4 -




_1255266902.doc
[image: image1.jpg]’@a&kap




[image: image2.bmp][image: image1.jpg]
AUDIT

CRITERIA


161 Thornhill Road

Warrendale, PA  15086-7527

 

Nadcap


AUDIT CRITERIA FOR


ELECTRONICS


RIGID-FLEX BOARDS 






PRI    AC7119 Rev C – Printed Circuit Board 






1.0 SCOPE


This checklist shall apply to suppliers seeking Nadcap accreditation who are engaged in fabrication of printed circuit boards working to IPC 6013 Class 3 standards.  Certification is valid only when valid quality system is verified. 


2.0 GENERAL 

		2.1 Is the supplier capable of, and able to demonstrate compliance to the requirements of IPC-6012 Class 3 (High Performance, High Reliability)?  

 RIGID-FLEX : would be 6013, Class 3
 FLEX – would be 6013, no class specified

		YES  NO







		2.2 Inner Layer Inspection



		N/A




		2.2.1 Does automated optical inspection (AOI) capability exist within facility?
DISCUSS FURTHER: may need to be Prime specifc. Some Flex suppliers may not have this capability

		YES  NO
RIGID/RIGID-FLEX



		3.0 DRILLING



		N/A



		3.1 Mechanical Drilling




		N/A



		3.1.1 Is there a documented procedure which includes first piece inspection by x-ray verification?


Make Core document say “If multilayer” no need in slash sheets



		YES  NO
RIGID and RIGID-Flex, Flex only “if multilayer”





		4.0 Selective Solder Strip/Plate




		N/A
RIGID, RIGID-FLEX ONLY



		4.1.1 Is there a documented procedure for controlling selective solder strip/plate?


Add to rigid and rigid-flec slashsheets, not on Flex

		YES  NO





		5.0 ROUTING




		N/A
ALL



		5.1 If depth routing is performed, is there a procedure for controlled depth routing?     




		YES  NO  N/A
RIGID/RIGID-FLEX




		5.2 Is there a procedure for the countersink and counterbore process?




		YES  NO
RIGID/RIGID-FLEX



		5.3 If chamfering is used, is there a procedure for the chamfering process?



		YES  NO  N/A
RIGID/RIGID-FLEX



		5.4 If the V-groove process is performed, is there a procedure for the 
V-groove process?


		YES  NO  N/A
RIGID/RIGID-FLEX





		6.0 COMPLIANCE




		



		There shall be a minimum of (1) job audit completed for this compliance section.  As many job audits shall be performed as needed to cover the full scope.  



                    Additional jobs shall be identified by process segment.




		



		22.1  Job 1 Identity (Info)



		



		6.1.1 Purchase Order Number: ____________________________________

6.1.2 Customer (and Prime, if known): ______________________________

6.1.3 Part Number: ______________________________________________

6.1.4 Part Description:____________________________________________

6.1.5 Date of Job and Job Number:___________________________________

6.1.6 Material Type(s):____________________________________________

6.1.7 Customer Specification:______________________________________

6.1.8 Process Segment: __________________________________________

6.1.9 Comments: _______________________________________________



		



		7.0 GENERAL




		ALL





		7.1 Inner Layer Inspection



		N/A




		7.1.1 Is Automated Optical Inspection (AOI) used to verify that the established parameters have been met to show process control?




		YES  NO
RIGID/RIGID-FLEX




		7.1.2 Were only Engineering source data files used to generate the AOI program?




		YES  NO
RIGID/RIGID-FLEX





		7.2 Is there objective evidence of test results (Acceptance Testing    
and Frequency Matrix, Table 4-3 of IPC-6013)?




		YES  NO






PRI operating procedures provide that "This report is published by PRI to advance the state of technical, engineering, and quality sciences.  The use of this report is entirely voluntary, and its applicability and suitability for any particular use, including any patent infringement arising therefrom, is the sole responsibility of the user."
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